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INTRODUCTION 


The  Manufacturing  Methods  and  Technology  (MMT)  Program  serves 
the  United  States  Array  Materiel  Development  and  Readiness  Command 
(DARCOM)  as  a  link  between  research  and  development  activities  and 
production.  The  program  is  designed  to  reduce  the  cost  of  acquir¬ 
ing  weapon  systems  by  improving  the  efficiency  of  manufacturing 
processes  and  implementing  new  technology.  Cost  reduction  is  a 
primary  concern,  but  reducing  air  and  water  pollution,  increasing 
safety,  conserving  energy,  and  reducing  dependence  on  critical 
materials  are  also  emphasized. 

The  Array's  production  needs  span  the  full  range  of  modern 
technology,  from  the  high  speed  production  of  millions  of  small 
arras  to  the  forging  of  tank  turrets  and  the  production  of  integra¬ 
ted  circuits.  Product  testing,  material  handling,  and  computer- 
aided  design  and  manufacturing  are  all  within  the  scope  of  the  MMT 
Program. 

This  report  presents  an  overview  of  ARRADCOM's  Large  Caliber 
Weapon  Systems  Laboratory,  MMT  Program  for  FY  80.  It  contains  both 
the  ammunition  and  weapons  appropriations,  broken  down  by  responsi¬ 
ble  division  and  specific  technical  area  supported. 

The  definition,  scope,  items  supported,  status,  and  funding 
are  presented.  Program  management  procedures,  both  internal  and 
external,  are  also  discussed. 

The  MMT  Program  Plan  is  an  attempt  to  provide  a  single  source 
summary  of  current  and  near-term  efforts  in  the  DARCOM  MMT  Program. 
Since  weapon  systems  requirements  and  the  technology  for  these 
systems  are  constantly  changing,  inclusion  in  the  plan  is  not  a 
guarantee  that  a  program  will  be  fully  funded  or  completed.  The 
MMT  Program  Plan,  however,  does  serve  as  an  indicator  of  the  areas 
toward  which  DARCOM' s  resources  will  be  directed  and  the  magnitude 
of  the  Army's  commitment  to  this  program. 

The  MMT  Program  Plan  contains  a  section  for  each  element  which 
has  projects.  Each  section  includes  a  summary  of  the  activity,  its 
responsibilities,  and  its  major  MMT  areas.  Following  the  summary 
is  a  listing  of  each  project  proposed  by  that  activity. 
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DEFINITION  AND  SCOPE 


An  MMT  project  is  one  involving  the  evolution  of  manufacturing 
processes,  techniques,  and  equipment  by  the  Government  or  private 
industry  to  provide  for  timely,  reliable,  economical,  and  high 
quality  mass  production  of  DoD-required  materiel.  Its  objective  is 
to  bridge  the  gap  between  prototype  production  and  mass  production 
by  the  application  of  practical  new  production  processes  or  tech¬ 
niques.  It  is  production  oriented,  accomplished  on  a  production  or 
pilot  production  scale,  and  is  expected  to  result  in  a  practical 
process  for  mass  application.  It  does  not  normally  include  the 
application  of  existing  processes,  techniques,  or  equipment  to  the 
manufacture  of  specific  systems,  components,  or  end  items  and  is 
not  applicable  to  a  specific  weapon  system  development  nor  product 
improvement  program  (i.e.,  one  which  is  undertaken  to  assure  that  a 
specific  system,  subsystem,  or  component  is  capable  of  mass  produc¬ 
tion).  Such  effort  will  be  normally  funded  as  part  of  the  specific 
program  involved. 

MMT  projects  expand  manufacturing  technology  and  translate  new 
technology  into  practical  production  processes.  They  provide  ad¬ 
vanced  manufacturing  techniques  and  processes  to  support  moderniza¬ 
tion  of  the  industrial  base.  MMT  projects  are  production-oriented 
and  are  expected  to  result  in  a  practical  process  for  production. 
They  may  reduce  procurement  lead  time  and  costs,  provide  state-of- 
the-art  production  processes  and  techniques,  investigate  alterna¬ 
tive  methods  of  manufacturing  components  which  limit  production 
(cause  bottlenecks),  develop  new  and/or  improved  processes  to  fa¬ 
cilitate  competitive  procurement,  and/or  ensure  economic  availabil¬ 
ity  of  end  items.  In  exceptional  cases,  they  may  establish  proto¬ 
type  production  lines.  MMT  projects  may  involve  technical  or  man¬ 
agement  studies  that  are  related  to  timely  establishment  and  im¬ 
provement  of  manufacturing  processes  or  techniques.  These  projects 
have  a  corollary  effect  by  stimulating  and  encouraging  increased 
productivity  by  private  industry. 

MMT  Requirements 

The  criteria  used  to  select  projects  for  MMT  financing  are 
described  below: 

1.  Each  project  will  satisfy  a  requirement,  current  or 
anticipated  for  specific  manufacturing  techniques.  Future  require¬ 
ments,  normally  qualitative  in  nature,  will  be  directed  toward  the 
development  of  manufacturing  technology  which  will  increase  general 
productivity. 
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2.  Solutions  to  the  problem  will  not  be  available  on  a 
timely  basis  from  other  programs  in  either  Government  or  private 
industry. 


3.  Feasibility  of  the  effort  will  have  been  sufficiently 
demonstrated  by  research  or  laboratory  work. 

4.  The  program  will  create  new,  significantly  improved, 
or  more  economical  manufacturing  processes,  techniques,  or  equip¬ 
ment  rather  than  merely  employing  existing  processes,  techniques, 
equipment  or  facilities. 

5.  The  program  will  result  in  one  or  more  of  the  follow¬ 
ing: 


a.  An  improved  responsiveness  to  current  and  project¬ 
ed  requirements. 

b.  A  more  effective  and  efficient  industrial  base 
that  will  reflect  modern  manufacturing  techniques. 

c.  A  cost  effective  manufacturing  technique  or  pro¬ 
cess  which  will  ensure  economic  availability  of  end  items. 

d.  Enhance  safety  or  anti-pollution  measures  to  meet 
statutory  requirements. 

6.  The  application  of  the  resulting  processes,  techniques 
or  equipment  is  generic  in  nature,  i.e.,  applicable  to  more  than 
one  end  item. 

Private  industry  will  be  encouraged  to  undertake  with  its  own 
capital  as  much  of  the  manufacturing  technology  effort  as  possi¬ 
ble.  When  qualified  segments  of  industry  will  not  commit  private 
capital  and  the  program  is  needed  to  support  Army  requirements  on 
an  economic  and  timely  basis,  then  (and  only  then)  will  Procurement 
Appropriation  funds  be  allocated. 

To  ensure  timely  MMT  developments  responsive  to  Army  require¬ 
ments,  process  controllers  [excluding  general  purpose  automatic 
data  processing  equipment  (ADPE)]  and  allied  equipment  used  solely 
in  the  manufacturing  process  will  become  an  integral  and  insepar¬ 
able  part  of  the  industrial  base.  Benefits  derived  from  the  MMT 
program,  e.g.  reduced  manufacturing  and  end-item  costs  and  reduced 
production  lead  time,  will  be  such  that  the  program  must  be  active¬ 
ly  pursued  to  optimize  the  results.  MMT  projects  should  be  initi¬ 
ated  whenever  the  technical  opportunity  becomes  manifest.  MMT 
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projects  which  may  benefit  end  items  which  will  be  funded  initially 
by  Procurement  Appropriations  should  be  started  in  sufficient  time 
to  be  used  in  establishing  the  Initial  Production  Facilities. 

Program  Monitoring 

Monitoring  the  MMT  Program  consists  of  both  formal  reports 
mandated  by  regulation  and  informal  Laboratory  meetings  to  review 
specific  projects. 

Semi-Annual  Report 

AR  700-90  requires  that  semi-annual  project  reports  be  submit¬ 
ted  until  the  project  has  been  either  completed  or  terminated,  at 
which  time  the  report  is  considered  final.  All  reports  are  bound 
into  a  series  of  books  for  Government  distribution  and  incorporated 
into  a  data  bank  maintained  for  IBEA.  The  format  for  the  report  is 
included  in  appendix  A. 

Presentation 

Approximately  every  six  months,  the  Munitions  Production  Base 
Modernization  Agency  (MPBM)  is  briefed  on  selected  projects.  Four 
charts  are  prepared  to  MPBM's  prescribed  format  and  the  presenta¬ 
tions  are  sharply  focused  on  the  charts'  data.  A  lengthy  technical 
discussion  is  not  required,  but  accomplishments  and  problem  areas, 
as  well  as  the  funding  status  are  looked  at  closely.  The  charts 
(app  B)  consist  of: 

1.  Key  Project  Information 

2.  Milestone  Schedule 

3.  Financial  Status 

Computer  Program 

Three  computer  programs  (app  C)  have  been  developed  within  the 
LCWS  Laboratory  for  internal  management.  These  consist  of: 

1.  MMT  projects  broken  down  by  responsible  Division, 
engineering  starting  date,  and  funding  distribution. 

2.  Obligation  status  of  contracts,  OGA,  and  GOCO  funds 
for  FY  79  and  FY  80. 

3.  Milestones  and  monthly  starting  and  completion  sched¬ 
ules.  Examples  of  each  are  inclosed  in  appendix  C. 
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Additional  sources  such  as  the  RADMIS  Data  Bank  in  System  2000 
form  and  the  APARS  Report  from  ARRCOM  can  be  used  to  extract  data 
on  the  project  status. 

Regulations 

The  regulations  governing  the  MMT  progara  consist  of: 

1.  AR  700-90,  Logistics 

2.  Array  Industrial  Preparedness  Program 

3.  AR  32-100 
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MMT  AMMUNITION  PROGRAM 


Background 

The  Ammunition  Program  spans  the  technology  gap,  particularly 
in  those  areas  which  have  no  counterpart  in  private  industry. 
Almost  all  current  manufacturing  processes  involve  manual  opera¬ 
tions  which  must  be  efficiently  automated.  Batch  processes  must  be 
converted  to  continuous  processes  to  accommodate  new  materials- 
handling  techniques  and  improve  safety* 

The  Ammunition  Program  presents  unique  problems  which  require 
innovative  solutions.  New  systems  must  be  capable  of  economic 
layaway  for  periods  of  ten  years  or  more,  a  stipulation  which  is 
rare  in  private  industry.  Manufacturing  technology  is  the  founda¬ 
tion  of  the  modern  ammunition  production  facility,  whether  it  is 
derived  from  industry  or  developed  through  Defense  supported  pro¬ 
jects. 


The  primary  objective  of  the  MMT  Program  is  to  improve  exist¬ 
ing  manufacturing  processes,  techniques,  and  equipment.  The  second 
objective  is  to  bridge  the  gap  between  development  and  full-scale 
production.  The  third  objective  is  to  solve  technological  prob¬ 
lems. 


Current  planning  requires  that,  in  the  event  of  mobilization, 
production  facilities  be  activated  within  three  months  and  reach 
maximum  production  in  four.  This  objective  requires  that  equipment 
design,  layaway  techniques,  and  control  technology  be  oriented  to 
achieve  the  quick-reaction  capability  desired. 

Through  advances  achieved  in  automated  inspection  techniques, 
loading  systems,  and  assembly  systems,  the  uniformity  and  quality 
of  the  end  product  has  been  improved.  The  munitions  MMT  program 
includes  several  projects  oriented  toward  improving  quality  control 
and  test  technology,  and  others  toward  development  of  explosive 
loading  and  assembly  techniques  and  equipment. 

MMT  projects  must  be  cost  effective  within  the  framework  and 
economics  of  the  Five  Year  Defense  Plan.  This  presents  a  unique 
fiscal  management  challenge  in  the  design  and  fabrication  of  equip¬ 
ment  and  systems  required  for  the  loading  and  assembly  of  compon¬ 
ents  and  end  items.  This  challenge  is  being  met  by  developing 
systems  with  the  flexibility  to  produce  any  items,  establishing  an 
optimum  balance  between  system  simplicity  and  process  operational 
requirements,  and  providing  equipment  designs  capable  of  high  effi¬ 
ciency  operation  to  achieve  cost  effective  system  operations. 
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Technical  Areas 


LAP 

The  MMT  effort  in  the  Load,  Assemble  and  Pack  (LAP)  area  is 
guided  by  four  major  program  goals:  improved  economy  of  operation, 
improved  safety  of  operating  personnel,  establishment  of  a  rapid 
response  production  capability,  and  improvements  in  the  quality  of 
the  end  product.  All  of  these  goals  must  be  accomplished  within 
the  standards  and  criteria  established  for  pollution  abatement  and 
energy  conservation. 

Safety 

Due  to  the  inherently  hazardous  nature  of  munitions  produc¬ 
tion,  an  extensive  program  has  been  undertaken  to  upgrade  the  safe¬ 
ty  of  explosive  preparation  equipment,  loading  equipment  and  assem¬ 
bly  systems.  The  MMT  program  relating  to  the  upgrading  of  the 
operational  safety  of  loading  lines  is  a  continuation  of  current 
efforts.  This  program  will  define  and  investigate  specific  opera¬ 
tional  safety  hazards  and  develop  equipment  and  systems  to  reduce 
operator  exposure  and  risk. 

Metal  Parts 

The  Metal  Parts  MMT  Program  has  as  its  goal  optimization  of 
manufacturing  processes.  Projects  are  included  for  improving  main¬ 
tainability  and  readiness  through  computer  integrated  manufactur¬ 
ing,  computer-aided  modeling  of  forming  operations,  and  storage 
techniques  for  production  machinery.  Enhancing  reliability  and 
quality  control  efforts  include  analysis  for  predicting  tool  fail¬ 
ure,  improving  projectile  surface  quality,  and  processing  high-frag 
steel. 


Additional  Emphasis 

Primary  program  emphasis  in  energetic  materials  is  being 
placed  on  the  development  of  manufacturing  technology  for  new  muni¬ 
tion  items.  Recent  enactment  of  the  Clean  Air  Act  Amendment  and 
Toxic  Substances  Control  Act  has  resulted  in  the  requirement  for 
continuous  MMT  effort  to  meet  mandatory  compliance  dates.  Conserv¬ 
ing  production  base  utilities,  energy  and  resources,  as  well  as 
identifying  and  using  alternate  energy  sources,  are  the  broad  areas 
of  major  concern.  The  development  and  design  of  safe,  cost 
effective  production  processes  are  major  goals  of  the  munitions  MMT 
program.  In  the  supportive  technology  areas,  the  primary  thrusts 
continue  to  be  pollution  abatement  engineering,  energy  technology 
development,  and  explosives  and  occupational  safety. 
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MMT  AMMUNITION  PROJECTS 


ARRADCOM's  FY  80  MMT  ammunition  projects  are  itemized  in  table 
1  and  discussed  below.  The  specific  Division  in  the  Large  Caliber 
Weapon  Systems  Laboratory  responsible  for  each  project  is  also 
identified  in  table  1. 
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Table  1.  FY  80  MMT  ammunition  projects 


Responsible 

LCWSL 

division 

No. 

Project 

Energetic  Systems 
Process  Division 

4000 

(EPSD) 

MMT:  Automated  M55  Detonator 
Production  Equipment,  LAP 

4062 

Automated  Manufacture  System 
for  Mortar  Increment 
Containers,  LAP 

4137 

Automated  Loading  of  Center 
Core  Igniters,  LAP 

4236 

Automated  Lace  Jackets  for 
Center  Core  Charges,  LAP 

4312 

Injection  Molding  for  Pro¬ 
duction  Explosive  Loading, 

LAP 

4469 

Automated  Insertion  of 

Grenade  Layers,  LAP 

4027 

Combined  Solvent  Recovery 
/Drying  of  S-B  Propellant, 

P&E 

4033 

Caustic  Recovery  from  Sod¬ 
ium  Nitrate  Sludge,  P&E 

4037 

Process  Improvement  for 
Plastic-Bonded  Explosives, 

P&E 

4061 

Nitroguanidine  Process  Op¬ 
timization,  P&E 

4200 

TNT  Crystallizer  for  Large 
Caliber  Munitions,  P&E 

4210 

Jet  Cutting  of  Energetic 

Materials,  P&E 


Cost 

($K) 

250 

895 

67 

612 

279 

350 

236 

153 

236 

260 

29 

450 
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Table  1  (cont) 


Responsible 

LCWSL 

division 


ESPD  (cont) 


Project 

DMSO:  Recrystallization  of 
HMX/RDX,  P&E 

4341  Improved  Nitrocellulose  Puri¬ 
fication  Process,  P&E 

4462  Modified  FAD  for  Multi-Base 
Propellant,  P&E 

4508  Process  Improvement  of 

Pressable  RDX  Comps,  P&E 

4285  TNT  Equivalency  Testing  for 
Safety  Engineering,  Safety 

4288  Explosive  Safe  Separation  & 
Sensitivity  Criteria,  Safety 

4291  Blast  Effects  in  Munitions 
Plant  Environment,  Safety 

4281  Conservation  of  Energy  at 
Army  Ammo  Plants, Conserva¬ 
tion  of  Energy 

4225  Red  Water  Pollution  Abate¬ 
ment  System,  Pollution 
Abatement 

4226  On-Line  Monitors  for  Water 
Pollutants,  Pollution 
Abatement 

4231  In-House  Reuse  of  Pollution 
Abated  Waters, Pollution 
Abatement 


No. 

4310 


Cost 

($K) 

278 

583 

850 

506 

408 

767 

100 

1234 

155 

100 

250 
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Table  1  (cont) 


Responsible 

LCWSL 

division 

No. 

Project 

Cost 

($K) 

ESPD  (cont) 

4309 

Ammunition  for  120mm  Tank 

Main  Armament 

3726 

Applied  Sciences 
Division 

4322 

Design  Criteria  and  System 
Characterization  of  Elec¬ 
tronically  Controlled  Pro¬ 
duction  Facilities 

502 

Nuclear  and  Fuze 

Division 

4266 

Manufacturing,  Inspection 
&  Test  Equipment  for  Mag¬ 
netic  Power  Supply,  Fuze 

345 

Munitions  System 

4084 

Opacity/Mass  Emission  Cor¬ 
relation,  P.A. 

111 

4189 

High  Fragmentation  Steel  Pro¬ 
duction  Process,  MPTS 

1048 

4498 

Develop  Method  for  Consoli- 
&  Auto  Assy  of  SmallMines, 

LAP 

392 

6736 

Technical  Readiness  Accel 
erated  Through  Computer 
Integrated  Mfg  (TRACOM) 

CD/CIM,  MPTS 

315 

6738 

Ultra  High  Speed  Metal  Re¬ 
moval,  Artillery  Shell,  MPTS 

297 

11 


4000  -  MMT:  Automated  M55  Detonator  Production  Equipment  (LAP) 
($K250) 

This  is  a  production  engineering  measure  to  develop  an  auto¬ 
mated  M55  detonator  production  capability  which  will  also  be  adapt¬ 
able  to  the  production  of  other  initiating  devices. 

Items  Supported 

Cartridge,  40  mm:  HEDP,  M433 
Projectile,  155  mm:  HE(ICM),  M483A1 
Projectile,  8  in. :  ICM,  M509 
Detonator,  Stab:  M55 

(Air  Force  items)  CBU2 ,  25A/A,  46/A,  52/B  and  71. 

The  XM14E6  ADEN/DEFA  FA  fuze  requires  a  detonator  which  may  be 
produced  on  the  multi-tooled  loader. 

Present  Status 

This  is  the  10th  year  of  a  multi-year  project.  At  the  con¬ 
clusion  of  this  project,  an  operating  prototype  will  be  available 
for  the  basic  multi-tool  loader,  automated  detonator  cup  and  assem¬ 
bled  detonator  inspection  equipment,  automated  packaging  and  pack- 
out  equipment,  the  automated  explosives  resupply  system,  improved 
powder  metering  and  dispensing  devices,  an  auto-mated  detonator 
painting  mechanism,  and  an  improved  vacuum  system.  In  addition, 
final  technical  reports  on  the  development  efforts,  RAM  data  and 
analysis,  and  drawings  and  specifications  suitable  for  the  follow- 
on  procurement  of  equipment  will  be  provided. 

Funding 


Fiscal  year 


Funding  ($K) 


71 

333 

73 

396 

74 

549 

75  ' 

100 

76 

1000 

7T 

250 

77 

1000 

78 

1250 

79 

1600 

81 

604 

(Tentative) 
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4062  -  MMT:  Auto  Manufacture  System  for  Mortar  Increment 
Containers  (LAP)  ($K  895) 

This  program  will  develop  an  automated  system  for  manufac¬ 
turing  60  mm  M204  and  81  mm  M205  propelling  charge  increment  con¬ 
tainers.  A  complete  TDP  for  an  automated  manufacturing  process 
will  be  provided  enabling  the  Army  to  establish  mass  production 
capability  at  either  private  or  GOCO  facilities. 

Items  supported 

Cartridge,  60  ran:  HE,  F/LWCMS,  M720 
Cartridge,  81  mm:  M374A3 
Cartridge,  Smoke,  81MM:  WP,  M375A3 
Charge,  Propelling,  8  in.:  WB  (Zone  9),  M188 

Present  Status 

This  is  the  second  year  of  a  three  year  program.  The  end 
products  of  this  project  are  a  pilot  production  system  for  manufac¬ 
ture  of  60  ran  M204  and  81  mm  M205  propelling  charge  increment  con¬ 
tainers,  equipment  drawings  to  complete  this  system  as  a  prototype 
and  procure  additional  systems,  a  complete  TDP,  hazards  analysis, 
production  qualification  and  technical  reports. 

Funding 


Fiscal  year 


Funding  ($K) 


79  507 

81  330  (tentative) 


4137  -  MMT:  Automated  Loading  of  Center  Core  Igniters  (LAP) 

($K67) 

This  project  will  automate  the  loading  operations  of  the  155mm 
M203  and  the  8-inch  M188  propelling  charge  igniters  with  black 
powder. 

Items  Supported 

Charge,  Propelling,  155mm  M203 
Charge,  Propelling,  8  in.  M188 
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Present  Status 


This  is  the  second  year  of  a  two-year  program.  The  end  prod¬ 
ucts  of  this  project  are  a  prototype  loading  machine,  a  technical 
data  package,  including  requirements  for  quality  acceptance,  and  a 
final  technical  report. 

Funding 

Fiscal  year  Funding  ($K) 

FY  79  $205 


4236  -  MMT:  Auto  Lace  Jackets  for  Center  Core  Charges  (LAP) 

($K  612) 

Large  propelling  charges  such  as  the  155nnn  and  8  in.  employ 
laced  jackets  to  maintain  their  configurations.  The  manual  thread¬ 
ing  and  tightening  of  the  lacing  is  a  time  consuming  operation 
which  results  in  poor  quality,  non-uniformity,  high  cost  and  per¬ 
sonnel  hazards.  The  automat ion/mechanizat ion  of  the  lacing  opera¬ 
tion  would  improve  quality  and  greatly  lower  production  costs  and 
hazards. 

Items  Supported 

Charge,  Propelling:  155  mm,  XM203 

Charge,  Propelling:  155  mm,  XM201  and  M119A1 

Charge,  Propelling,  8  in. :  M188 

Present  Status 

This  project  will  result  in  a  prototype  production  machine 
with  appropriate  installation,  operation  and  maintenance  manuals 
for  use  at  an  x-facility.  Also  provided  will  be  a  complete  set  of 
fabrication  drawings  and  purchase  and  performance  specifications  in 
order  to  replicate  the  machine  as  required.  A  summary  engineering 
report  will  provide  full  developmental  data  including  performance 
tests,  RAH  data  and  hazards  analysis. 


4312  -  MMT:  Injection  Molding  for  Production  Explosive  Loading 
(LAP)  ($K  279) 

This  program  is  intended  to  develop  an  injection  molding  pro¬ 
cess  that  will  provide  an  alternative  to  melt  loading  of  small 
caliber  munitions.  The  injection  molding  system  will  eliminate  the 
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large  quantities  of  riser  scrap  generated  by  the  current  melt  load¬ 
ing  process.  The  results  of  this  project  will  be  used  to  define 
the  base  line  requirements  of  an  automated  injection  molding  system 
for  on  mass  production  of  small  caliber  munitions  on  LAP  lines. 

Items  Supported: 

BLU  61A/B 
BLU  63B 
BLU  86 
BLU  66B 

Present  Status 

This  is  the  second  year  of  a  two-year  program. 

Funding 


Fiscal  year 


Funding  ($K) 


79 


$261 


4469  -  MMT:  Automated  Insertion  of  Grenade  Layers  (LAP)  ($K  350) 

This  project  covers  development  of  an  automated  system  for 

assembling  grenade  layers  in  the  M483  ring  pack  and  includes  a 

prove-out  plan,  preliminary  acceptance  testing  at  the  contractor's 
facility,  shipment  of  the  equipment  to  the  G0C0,  installation  and 
final  acceptance  testing  at  the  GOCO,  preparation  of  all  manuals, 
and  completion  of  the  technical  data  package. 

Items  Supported: 

Projectile,  155mm:  HE,  M483A1 

Projectile,  8  in.:  HE,  M509E1 

Present  Status 

This  is  the  last  year  of  a  three-year  program.  The  end  prod¬ 
ucts  of  this  project  will  be  a  component  ring  pack  assembly  equip¬ 
ment  for  M42/M46  grenades  contained  in  the  M483/M509  projectiles 
and  automated  prototype  production  equipment  which  will  insert 
these  grenade  layers  into  the  M483  projectile  and  perform  all  re¬ 
quired  inspections.  In  addition,  technical  data  packages  for  the 
manufacture  of  replicate  systems  will  be  completed  along  with  a 
hazards  analysis,  operation  and  maintenance  manuals  and  final 
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reports.  Design  features  which  will  permit  the  addition  of  tooling 
for  the  M509  projectile  will  be  included. 

Funding 


Fiscal  year 


Funding  ($K) 


78  $  502 

79  $1150 


4027  -  MMT:  Combined  Solvent  Recovery /Drying  of  SB  Propellant 
(P&E)  ($K  236) 

This  project  will  establish  equipment  and  methods  for  a  com¬ 
bined  solvent  recovery/drying  process  with  a  rapid  steeping-water 
drying  method  and  the  use  of  dehumidified  air  with  partial  recycle 
in  the  air  drying  operation. 

Items  Supported 

All  single  base,  solvent-type  propellants  which  are  dried  with 
heated  air  at  Radford  AAP  and  at  other  Government  installations. 
Prominent  examples  are: 

Charge,  Propelling,  175mm:  WB,  M86A2,  M6MP  Propellant  for 
Charge,  Propelling,  155  mm:  WB,  M4A2,  M1MP  Propellant  for 
Charge,  Propelling,  8  in.:  Ml,  M1SP  Propellant  for 

Present  Status 

This  is  the  first  year  of  a  two-year  program. 

Funding 


Fiscal  year 


Funding  ($K) 


81 


$383  (tentative) 


4033  -  MMT:  Caustic  Recovery  from  Sodium  Nitrate  Sludge  (P&E) 

($K  153) 

The  objective  of  this  project  is  to  thermally  convert  sodium 
nitrate,  formate,  and  acetate  to  the  oxide  which,  upon  hydrolysis, 
forms  the  hydroxide  with  the  evolution  of  large  quantities  of  heat. 
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The  heat  evolved  can  be  used  in  various  phases  of  production  and 
the  hydroxide  reused  to  neutralize  the  excess  nitric  acid. 

Items  Supported 

All  items  containing  RDX/HMX  and  composition  explosive  there¬ 
of,  such  as 

Cartridge  165  mm:  HEP 
Projectile,  155  mm:  HE,  ADAM 

Rocket,  66  mm:  HEAT,  1  LAW  (VIPER)  Mine,  Ground  Emplaced, 
Scatter,  AP,  XM74 

Present  Status 

This  is  the  first  year  of  a  three-year  program. 

Funding 


Fiscal  year 


Funding  ($K) 


81 


$282  (tentative) 


4037  -  MMT:  Process  Improvement  for  Plastic-Bonded  Explosives 
(P&E)  ($K  236) 

This  project  will  generate  complete  design  criteria  for  pro¬ 
cesses  adaptable  to  the  manufacture  of  PBX  compositions  at  mobili¬ 
zation  levels.  This  project  will  include  the  investigation  of 
present  processing  methods,  as  well  as  the  application  of  new  tech¬ 
nology  to  coating,  drying,  and  furnishing  PBX  compositions. 

Items  Supported 

Warhead  Guided  Missiles 
Torpedo  Warheads 
Burster  Charges 
Boosters 

SOFAR  Sound  Signal  Assembly 

Present  Status 

This  is  the  first  year  of  a  three-year  project. 
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4061  -  MMT:  Nitroguanidine  Process  Optimization  (P&E)  ($K  260) 

This  project  will  provide:  improved  operating  conditions; 
proposed  modifications  to  the  existing  facility;  improved  design 
for  future  plants;  plant  operating  personnel  trained  in  evolution¬ 
ary  operation;  and  a  functioning  EVOP  for  continued  process  im¬ 
provement.  Application  of  EVOP  techniques  will  lead  to  reduced 
pollution  and  energy  consumption  and  more  economical  operation 
while  maintaining  product  quality  and  production  requirements. 


Items  Supported 

Prop  type 

Chg  No. 

Systems 

Code 

M30 

M490 

105mm 

A 

M30 

M353A11 

90mm 

A 

M30 

M452A1 

105mm 

A 

M30 

M431 

90mm 

A 

M30A1 

M203A1 

155mm 

A 

Present  Status 

This  is  the  first  year  of  a  multi-year  project.  The  end  prod¬ 
ucts  will  be  applied  to  existing  and  future  nitroguanidine  plants. 
The  EVOP  technique  may  be  applied  to  other  facilities. 

Funding 


Fiscal  year 


Funding  ($K) 


81 


$953  (tentative) 


4200  -  MMT:  TNT  Crystallizer  for  Large  Caliber  Munitions  (P&E) 

($K  29) 

This  program  will  develop  a  continuous  TNT  crystallizer  system 
for  processing  slurry  of  molten  TNT  containing  up  to  20%  solids. 
The  system  will  have  the  capability  to  closely  control  the  percent¬ 
age  of  solids  incorporated  into  the  molten  TNT  and  the  temperature 
of  the  explosive  prior  to  the  pour  operation.  This  system  will 
also  eliminate  double  probing  and  top  off  operations  which  are 
required  for  processing  TNT  on  a  batch  basis.  The  project  will 
identify  new  crystallizer  systems.  Process  parameters  will  be 
defined  for  the  Army's  alternate  preferred  filler  in  high-explosive 
loaded  artillery  ammunition. 
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Items  Supported 

Projectile,  155mm,  HE:  RA,  M549A1 

Projectile,  155mra,  HE:  XM795 

Projectile,  8  in.,  HE:  M106 

Projectile,  8  in. ,  HE:  RAP,  M650 

Present  Status 

This  is  the  first  year  of  a  two-year  program.  The  result  of 
this  PEM  program  will  be  used  to  define  the  procedures  for  process¬ 
ing  TNT  explosives  on  a  continuous  basis  in  the  melt-pour  system 
for  mass  production  LAP  Lines. 

Funding 

Fiscal  year  Funding  ($K) 

FY  81  $448  (tentative) 


4210  -  MMT:  Jet  Cutting  of  Energetic  Materials  (P&E)  ($K  450) 


This  project  will  include  the  procurement,  installation,  and 
evaluation  of  an  optimum  jet  cutter  comprised  of  several  compon¬ 
ents.  Auxiliary  safety  interlocks,  sprinkler  protection,  safety 
fire  doors,  and  feed  and  take-away  conveyor  systems  will  be  de¬ 
signed  and  debugged.  Use  of  common  drying  trays  is  planned  to 
reduce  the  number  of  operations.  Strand  chipping  will  be  greatly 
reduced,  probably  eliminating  hand  sorting.  Redrying  will  be  mini¬ 
mized  or  eliminated.  Elimination  of  these  time  consuming  hand 
operations  will  result  in  cost  savings.  The  proposed  process  will 
be  inherently  safer  than  the  existing  process,  since  it  is  conduc¬ 
ted  remotely  and  the  sharpness  of  the  ,,tool,,  is  no  longer  a  factor. 


Items  Supported: 


Cartridge, 

Cartridge, 

Cartridge, 

Cartridge, 

Cartridge, 


105  ran,  APDS-T:  M728/M392A2 
105  mm,  TP-T:  M490 
105  ran,  TPDS-T:  M724A1 
105  mm,  APFSDS-T:  M735 
105  ran:  M119 


Present  Status 


The  end  products  of  the  program  are  a  prototype  jet  cutting 
facility  for  benite  production.  In  addition,  a  final  report  will 
be  issued  which  will  include  a  hazard  analysis  study,  the  results 
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of  acceptance  and  non-ballistlc  qualification  tests  of  a  pilot  lot 
of  benite,  and  a  summary  of  findings  of  reliability,  acceptability, 
and  maintainability  (RAM)  studies. 


4310  -  MMT:  DMSO  Recrystallization  of  HMX/RDX  (P&E)  ($K  278) 

Dimethylsulf oxide  (DMSO)  has  significantly  greater  solvating 
power  than  the  presently  used  solvents,  cyclohexanone  and  acetone, 
and,  therefore,  can  be  used  very  efficiently  in  recrystallizing 
large  quantities  of  RDX  and  HMX  in  minimal  time,  by  yielding  a 
significantly  greater  throughput  of  product.  From  preliminary 
results  and  analysis  of  laboratory-produced  material,  DMSO  recrys¬ 
tallized  RDX  and  HMX  crystals  are  chemically  and  physically  equiva¬ 
lent  to  those  obtained  with  the  presently  used  production  solvents. 
Work  to  be  conducted  under  the  FY  80  segment  of  this  raulti-year 
funded  project  will  involve  interim  qualifications,  loading  stud¬ 
ies,  and  end  item  testing  of  explosives  formulated  from  DMSO-re- 
crystallized  RDX/HMX  produced  in  HSAAP's  pilot-scale  continuous 
recrystallization  plant. 

Items  Supported 

All  end  items  containing  RDX  and/or  HMX,  or  compositions 
thereof,  of  which  the  following  are  examples: 

Projectile,  155mm,  HE,  ICM,  ADAM:  XM731 

Cartridge,  165mm,  HEP 

Rocket,  66mm,  HEP 

Rocket,  66mm,  HEAT:  1LAW  (VIPER) 

Mine,  Ground  Emplaced,  Scatter,  AP:  XM74 

Present  Status 

This  is  the  last  year  of  a  six-year  program.  The  end  product 
is  a  pilot  plant  for  the  development  of  improved  recrystallization 
procedures  to  be  built  at  HSAAP.  A  Technical  Data  Package  will  be 
generated  by  ARRADCOM  and  Holston  AAP. 


Funding 


Fiscal  year 


Funding  ($K) 


75 

76 

77 

78 

79 


465 

400 

200 

196 

483 


20 


4341  -  MMT:  Improved  Nitrocellulose  Purification  Process  (P&E) 

($K  583) 

This  project  will  evaluate  the  prototype  equipment  in  the 
poaching  and  acid  boil  operations.  The  production  of  pilot  lots 
followed  by  ballistic  evaluation  will  be  made.  Process  design 
criteria  will  be  established  and  the  final  report  prepared. 

Items  Supported 

Nitrocellulose  and  all  single-  and  multi-base  propellants. 

Present  Status 

This  is  the  last  year  of  a  four-year  project.  This  project 
will  provide  preliminary  design  criteria  for  modernized  purifica¬ 
tion  processes  and  a  technical  report  detailing  results,  hazards 
analysis,  RAM  assessment,  Quality  Assurance  Plan  and  a  prototype 
2000  lb/hr  continuous  purification  process.  This  work  will  be 
implemented  in  follow-on  facility  projects. 

Funding 


Fiscal  year 


Funding  ($K) 


77 

78 

79 
81 


165 

664.9 

742 

765  (tentative) 


4462  -  MMT:  Modernized  FAD  for  Multi-Base  Propellants  (P&E) 

($K  850) 

Prior  funding  for  this  project  provided  for  an  engineering 
data  review,  hazards  analysis,  quality  assurance,  procurement  of 
prototype  equipment,  building  modification,  process  data  acquisi¬ 
tion,  and  installation  and  evaluation  of  equipment.  This  funding 
will  provide  for  additional  equipment,  procurement,  installation 
and  evaluation,  preliminary  facility  design  criteria,  documentation 
and  final  report  and  Control  System  Functional  Criteria. 
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Items  Supported: 


Propellant 

Round 

System 

M30A1 

Cartridge, 

155  mm:  M203A1 

105  mm  Gun 

M26E1 

Cartridge, 

152  mm,  TP-T: 

M411A3 

152  mm 

M330HBD 

Cartridge, 

M456A1E2 

105  mm,  HEAT-T 
and  M496 

(FFAIS) : 

105  mm  Gun 

M30 

Cartridge, 

M456A1 

105  mm,  HEAT-T 

(FFAIS) : 

105  mm  Gun 

M30M0D 

Charge,  Propelling,  8  in.: 

XM188E3 

8  in. 
Howitzer 

Present  Status 

This  is  the  last  year  of  a  four-year  program.  End  items  of 
this  project  will  be  technical  reports,  test  data,  prototype  equip¬ 
ment,  technical  data  package  and  preliminary  design  criteria,  in¬ 
cluding  Control  System  Functional  Criteria  for  modernizing  other 
forced  air  drying  houses. 

Funding 


Fiscal  year 

Funding  ($K) 

77 

163 

78 

592 

79 

528 

4508  -  MMT:  Process  Improvement  of  Pressable  RDX  Compositions 
(P&E)  ($K  506) 

This  project  will  generate  complete  design  criteria  for  incor¬ 
poration  of  facilities  with  processes  sufficiently  adjustable  for 
the  manufacture  of  pressable  RDX  compositions  (A3,  A4,  A5)  at  mo¬ 
bilization  levels.  This  project  will  include  the  investigation  of 
present  methods  of  incorporating  RDX  compositions. 

Items  Supported 

All  items  containing  pressable  RDX  compositions,  of  which  the 
following  are  examples: 

Projectile,  8  in.:  HE 
Projectile,  155mm:  HE,  RAP 
Cartridge,  20mm:  All  Types 
Cartridge,  165mm:  HEP 
Rocket,  66mm:  HEAT-T 
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Present  Status 


This  is  the  last  year  of  a  three-year  project.  The  end  re¬ 
sults  will  include  a  final  technical  report  containing  all  the 
results  gained  from  this  project  and  sufficient  engineering  infor¬ 
mation  to  design  new  improved  production  facilities  and  a  complete 
description  of  new  methods,  equipment,  and  technology  for  process¬ 
ing  these  explosives. 

Funding 


Fiscal  year 

Funding  ($K) 

78 

300 

79 

357 

81 

263  (tentative) 

4285  -  MMT:  TNT  Equivalency  Testing  for  Safety  Engineering 
(Safety)  ($K  408) 

The  only  currently  available  design  criteria  for  structures 
which  can  resist  the  effects  of  HE  explosions  is  based  on  surface 
bursts  of  hemispherical  TNT.  When  designing  a  structure  to  with¬ 
stand  the  blast  output  of  some  other  energetic  material  or  charge 
shape,  the  designer  must  be  able  to  convert  the  loading  given  in 
the  TNT  design  manual  into  information  which  is  pertinent  for  the 
material  in  question.  Testing  to  generate  peak  pressure  and  posi¬ 
tive  impulse  data  from  blast  measurements  of  a  variety  of  high 
energy  materials  (propellants  and  explosives)  will  solve  this  prob¬ 
lem.  These  results  will  be  compared  with  the  blast  output  of  sur¬ 
face  bursts  of  hemispherical  TNT  in  order  to  determine  the  TNT 
equivalency  of  the  material.  Work  to  be  performed  under  this  pro¬ 
ject  includes:  analytical  studies,  test  plan  development,  testing, 
evaluation,  and  safety  echelon  approval  of  the  TNT  equivalency  of 
various  high  energy  materials  (propellants  and  explosives). 

Items  Supported 

This  project  is  applicable  to  explosives,  propellants,  high- 
energy  systems  and  munition  end-items  (projectiles,  warheads, 
fuzes,  missiles,  etc. ). 
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Present  Status 


This  project  is  in  the  sixth  year  of  an  eight-year  program. 
The  end  products  are:  TNT  equivalencies,  design  data,  test  meth¬ 
ods,  and  technical  reports. 


Funding 

Fiscal  year 

76 
7T 

77 

78 

79 
81 


Funding  ($K) 

325 

81 

377.6 

394.6 
420 

441  (tentative) 


4288  -  MMT:  Explosive  Safe  Separation  and  Sensitivity  Criteria 

(Safety)  ($K767) 

Tests  will  be  designed  for  various  explosives  and  explosive 
end  items  and  the  results  will  be  used  to  establish: 

1.  Safe  separation  distances  for  explosives,  end  items, 
and  in-process  materials. 

2.  Critical  and  safe  depths  of  bulk  explosives  on  a  con¬ 
veyor  or  storage  vessel. 

3.  Sensitivity  of  explosives  at  various  stages  of  the 
manufacturing  process  to  primary  and  secondary  fragment  impact. 

The  program  involves  test  plan  development,  testing,  test  data 
evaluation,  and  report  preparation  prior  to  modifying  regulatory 
documents. 

Items  Supported 

This  project  is  applicable  to  the  manufacture  of  all  explo¬ 
sives,  propellants,  and  explosive  end  items. 

Present  Status 

This  is  the  sixth  year  of  a  seven-year  program.  The  data 
generated,  with  safety  echelon  approval,  will  be  used  to  modify  or 
supplement  present  regulatory  manuals  TM  5-1300  and  AMCR  385-100. 
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Funding 


Fiscal  year 


Funding  ($K) 


76 
7T 

77 

78 

79 
81 


592.8 

139.3 
600 

816.3 
643 

720  (tentative) 


4291  -  MMT:  Blast  Effects  in  the  Munition  Plant  Environment 
(Safety)  ($K  100) 

This  project  is  divided  into  two  tasks.  In  Task  1,  Blast 
Effects  and  Loadings,  the  characteristics  of  the  blast  environment 
which  affect  a  structure's  response  are  studied.  In  Task  2,  Struc¬ 
tural  Response  and  Design,  the  response  of  various  structural  ma¬ 
terials  and  elements  subjected  to  the  loadings  determined  in  Task  1 
are  determined.  This  project  will  facilitate  the  design  of  blast 
resistant  protective  structures. 

Items  Supported 

This  project  is  applicable  to  all  explosives  and  explosives¬ 
like  hazardous  materials,  manufacturing,  LAP  and  storage  facili¬ 
ties.  The  following  near-term  projects  will  be  supported: 

Project  823142W,  Mississippi,  155  mm:  LCM  Complex 
Project  83B043,  Government  Facility,  30  mm:  GAU-8  Car¬ 

tridge,  equipment  and  building 
Project  833556,  Government  Facility,  155  mm/8  inch, 

3D  Propellant  Charge  Bog  LAP 
Project  83B053,  Sunflower,  AAP  Projectile,  155  nm,  RAP: 

M549 

Project  832607,  Badger  AAP,  Semi -Auto  single  base  line 
Project  83B053,  Holson  AAP,  Granular  Composition  B 
Project  832665,  Radford  AAP,  Continuous  NC  MFG  Unit 

Present  Status:  This  is  the  fourth  year  of  a  five-year  pro¬ 
gram.  The  end  product  of  this  project  will  be  design  guidance  and 
construction  techniques  that  will  establish  a  capability  to  design 
acceptable  structures  that  will  provide  protection  to  workers  from 
blast  and  fragment  damage  resulting  from  an  accidental  explosion  at 
an  ammunition  plant. 
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Funding 


Fiscal  year  Funding  ($K) 


76 

700 

77 

350 

79 

235 

4281  -  MMT:  Conservation  of  Energy  at  Army  Ammunition  Plants 
(Conservation  of  Energy)  ($K  1,234) 

Methods  for  more  efficient  energy  utilization  at  Army  Ammuni¬ 
tion  Plants  will  be  determined.  These  measures  will  be  immediate 
or  short-term  applications  of  current  technology  to  the  various 
industrial  processes  at  the  plants.  This  effect  will  also  deter¬ 
mine  technology  requirements  as  it  relates  to  explosives  and  pro¬ 
pellant  operations  where  immediate  or  short-term  technology  is  not 
considered  adequate.  Efforts  will  be  conducted  to  develop  advanced 
technology  in  discrete  segments  based  on  potential  economic  payback 
to  develop  energy  conservation  methods. 

Items  Supported 

This  program  will  support  all  munitions  items  containing  pro¬ 
pellants,  explosives  and/or  pyrotechnic  materials  and  all  related 
manufacturing,  loading,  and  assembly  plants. 

Present  Status 

This  program,  which  is  in  its  sixth  year,  will  produce  energy 
inventories/balances  of  specific  unit  processes,  technical  reports 
on  the  various  subprojects,  and  recommendations  stating  where, 
what,  and  how  much  energy  can  be  conserved. 

Funding 


Fiscal  year 


Funding  ($K) 


75 

191 

76 

875 

77 

997.7 

78 

1059.5 

79 

1285 

81 

1207  (tentative) 
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4225  -  MMT:  Red  Water  Pollution  Abatement  System  (Pollution 
Abatement)  ($K  155) 

Based  assessment  of  current  technologies,  the  Sonoco  Sulfite 
Recovery  Process  (SSRP)  was  selected  to  eliminate  pollution  in 
streams  and  recover  sodium  sulfite  from  red  water  for  reuse  in  the 
purification  of  TNT.  Feasibility  of  this  process  has  been  demon¬ 
strated;  however,  additional  MMT  efforts  are  required  to  establish 
the  optimum  operating  parameters  of  critical  components  such  as  the 
pelletizer,  reduction  kiln  and  scrubber,  and  to  develop  and  opti¬ 
mize  methods  for  clarifying  and  purifying  the  final  product.  These 
efforts  will  directly  support  an  MCA  project  for  Radford  Array  Am¬ 
munition  Plant. 

Items  Supported 

This  project  will  support  production  of  TNT. 

Present  Status 

The  end  products  of  this  project  are: 

1.  Design  data  for  MCA  project  at  Radford  Army  Ammunition 
Plant,  and  plans  for  implementation  at  other  TNT  facilities  con¬ 
taining,  in  addition  to  design  data,  hazard,  and  economic  analysis. 

2.  A  final  technical  report,  which  will  produce  the  tech¬ 
nical  data  for  an  optimum  modular  system  for  use  at  all  TNT  plants. 

Funding 


Fiscal  year 


Funding  ($K) 


79  350 

81  160  (tentative) 


4226  -  MMT:  On-Line  Monitors  for  Water  Pollutants  (Pollution 
Abatement)  ($K  100) 

This  program  will  rank  instruments  for  suitability  in  monitor¬ 
ing  a  particular  pollutant  in  a  particular  waste  stream,  demon¬ 
strate  the  capabilities  of  the  alternatives,  consider  the  cost 
benefit  ratios,  develop  design  parameters  for  a  simpler,  more  econ¬ 
omical  instrument  dedicated  to  monitoring  a  specific  pollutant,  and 
evaluate  the  feasibility  of  using  the  instruments  for  automatic 
control  of  pollution  abatement  equipment. 
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Items  Supported 

This  project  will  support  all  explosives  and  propellant  items 
whose  manufacture  requires  the  monitoring  of  water  pollution. 

Present  Status 

This  is  the  first  year  of  a  two-year  program.  The  end  prod¬ 
ucts  will  be  the  selection  of  monitoring  instruments  for  military 
pollutants  in  the  waste  waters  from  ammunition  plants;  designs  for 
more  economical  instruments  for  monitoring  a  particular  pollutant 
in  a  particular  waste  stream. 

Funding 


Fiscal  year 


Funding  ($K) 


81 


379  (tentative) 


4231  -  In-Plant  Reuse  of  Pollution  Abated  Waters  (Pollution 
Abatement)  ($K  250) 

The  most  direct  way  to  achieve  zero  discharge  of  pollutants  is 
not  to  discharge  plant  effluent  in  the  first  place.  This  concept 
combines  abatement  of  waste  water  contamination  by  current  state- 
of-the-art  treatment  with  recycle  and  reuse  of  the  abated  waste 
water  within  the  plant  itself.  The  treatment  plant  (secondary) 
would  be  reduced  as  a  result  of  the  application  of  the  water  man¬ 
agement  principles  or  recycle,  reuse  and  product  recovery  to  the 
manufacturing  processes.  The  abated  effluent  would  be  recycled 
within  the  plant  wherever  the  pollutant  level  will  not  adversely 
affect  the  manufacturing  process.  Any  remaining  effluent  would  get 
tertiary  treatment  (carbon  adsorption  or  ion  exchange)  in  a  unit  of 
greatly  diminished  size  and  would  be  recycled  within  the  plant. 

Items  Supported 

This  project  will  support  all  munition  items  containing  pro¬ 
pellants  and/or  explosives  and  related  LAP  operations. 

Present  Status 

This  is  the  first  year  of  a  two-year  program.  The  end  prod¬ 
ucts  technical  reports  and  technical  data  in  support  of  design 
criteria  for  the  establishment  of  cost  effective  pollution  abate¬ 
ment  systems  based  on  in-plant  reuse  of  pollution  abated  waters. 
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Funding 


Fiscal  year 


Funding  ($K) 


81 


465  (tentative) 


4309  -  MMT:  Ammunition  for  120  mm  tank  Main  Armament  ($K  3726) 


This  MMT  effort  involves  the  application  of  new  and/or  more 
efficient  manufacturing  methods,  techniques,  and  processes  develop¬ 
ed  under  laboratory  conditions  and  techniques  in  practice  new  in 
Germany's  production  of  120  mm  ammunition.  This  project  will  as¬ 
sist  in  adapting  the  the  120  mm  tank  main  gun  systems  based  on  a 
German  design  for  use  as  the  future  main  armament  on  the  SMI  tank. 
The  tasks  to  be  accomplished  are:  (1)  the  transfer  of  design 
technology  from  the  German  to  the  American  form  for  use  in  (2) 
fabrication  and  testing  the  120  mm  tank  gun  and  ammunition  system 
in  the  United  States,  and  (3)  mass  production  of  ammunition  to  meet 
mobilization  requirements. 


Items  Supported: 


Cartridge,  120  tun, 
Cartridge,  120  mm, 
Cartridge,  120  mm, 
Cartridge,  120  mm, 
Cartridge,  120  mm, 
Cartridge,  120  mm, 


APFSDS-T:  XM827 
FSMP-T:  XM828 
APFSDS-T:  XM829 
HEAT-MP-T:  XM830 
TP-T:  XM831 
TPDS-T:  XM  832 


Present  Status 


The  end  products  of  this  project  are  the  technology,  proce¬ 
dures  and  manufacturing  knowledge  to  make  the  manufacture  of  the 
120mm  Tank  Gun  Ammunition  to  Unites  States  production  standards  in 
American  industrial  facilities. 


This  is  the  second  year  of  a  multi-year  project.  The  tasks 
which  are  to  be  accomplished  during  FY  80  in  order  of  priority  are: 

Task  Subject 

1  Develop  Manufacturing  Methods  for  Stick  and 
JA-2  Propellant 

2  Explosive  Loading  of  120mm  HEAT-MP  Projectile 

9  Investigation  of  Forming  and  Heat  Treatment 

10  Precision  Forming  of  Tail  Fin 

6  Molding  of  Rear  Seal 

3  Development  of  Assembly  Process 
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Funding 


Fiscal  year 


Funding  ($K) 


79  795.5 

81  3988  (tentative) 


4322  -  MMT:  Design/Criteria  and  System  Characterization  of 
Electronically  Controlled  Production  Facilities 
(MPTS)  ($K  502) 

Characterization  data  and  design  criteria  must  be  generated  to 
define  the  effects  of  dormant  degradation  on  the  reliability  and 
safety  of  industrial  electronic  systems,  in  use  or  being  designed, 
for  modern  ammunition  facilities.  The  required  engineering  data 
will  reflect  degradation  and  failure  mechanisms  in  MMT  pilot  facil¬ 
ities  and  full  scale  production  systems  acquired  under  the  Ammuni¬ 
tion  Production  Base  Program,  and  through  contacts  with  industry 
and  other  Government  sources.  In  addition,  advanced  technology 
components  and  sub-systems  will  be  procured  and  evaluated  to  fill 
data  gaps  left  by  the  study  of  existing  systems.  Complementary 
data  will  be  acquired  from  the  ammunition  facility  proveout  and 
maintenance  of  laid-away  facilities  programs.  These  data  will  be 
used  as  the  basis  for  designing  future  systems  and  retrofitting 
existing  systems  which  cannot  meet  production  lead-time  schedules. 
Maintenance  engineering  data  generated  by  the  program  will  be  in¬ 
corporated  in  documents  for  those  systems  now  under  construction  or 
being  designed,  and  will  serve  as  source  data  for  improved  mainten¬ 
ance  of  fielded  systems. 

Items  Supported 

The  data  generated  will  be  invaluable  to  a  broad  range  of 
current  and  projected  electronic  and  electro/optic  controlled  pro¬ 
duction  systems.  Over  85%  of  all  ammunition  facilities  planned  for 
construction  during  FY  80  through  84  time  frame  will  use  the  tech¬ 
nology  developed  in  this  project. 

Funding 


Fiscal  year 

78 

79 


Funding  ($K) 

185 

609 


30 


Items  Supported 

Examples  of  items  being  produced  or  scheduled  for  procurement 

are: 


FASCAM  Munitions 
COMP  B 

Multi-Base  Propellants 
I  CM  Munitions 
XM650/M549  RAP 
TNT 

Single  Base  Propellant 
Tank  Ammo  (all  types) 

20  mm,  30  mm,  and  40  mm  Ammo 

XM795,  XM711  Conventional  HE  Projectiles 

Solventless  Propellant 

5.56  mm  and  7.62  mm  Cartridges 

Present  Status 

This  is  the  last  year  of  a  three-year  program.  The  source 
data  and  technology  developed  on  this  program  are  directed  at  non¬ 
operating  environments  on  the  class  of  industrial  hardware  used  in 
electronic  and  electro-optic  production  control  systems  in  the 
plant  modernization  program.  Primary  products  are:  (1)  A  tech¬ 

nology  base  which  assures  that  the  manufacturing  capability  is  not 
degraded  by  dormancy;  (2)  Documentation  of  design  requirements 
and  procedural  guidelines  which  ensure  readiness  of  present  and 
future  modernization  projects;  (3)  A  test  program  which  can  be 
conducted  at  existing  Array  facilities  on  hardware  tht  is  not  in  use 
to  enhance  early  development  of  technology;  and  (4)  A  base  for 
adjusting  and/or  verifying  current  spare  parts  provisioning. 


4266  -  MMT:  Manufacturing,  Inspection  and  Test  Equipment  for 
Magnetic  Power  Supply  (Fuze)  ($K  345) 

The  improvement  of  the  M456A1  HEAT  cartridge  includes  changing 
the  location  of  the  power  supply  from  the  projectile  nose  to  the 
PIBD  fuze  housing  and  changing  it  to  a  magnetic  pulse,  generating- 
type  power  supply  which  is  unaffected  by  shock  vibrations.  The 
manufacturing,  inspection,  and  test  methods,  and  the  technology 
required  to  produce  the  magnetic  power  supply  will  be  developed 
during  a  two-year  MMT  program.  This  type  of  power  supply,  which  is 
used  in  other  munitions  such  as  guided  missiles  (larger  and  with¬ 
standing  relatively  lower  gravitational  forces),  has  never  been 
produced  in  the  size  and  quantity  required  for  artillery,  tank,  and 
mortar  ammunition.  The  methods  and  technology  developed  will 
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accommodate  full  or  partial  automation  as  quantity  and  costs  dic¬ 
tate*  The  MMT  program  will  also  be  applicable  to  future  generation 
HEAT  ammunition  such  as  105  mm  cartridge  HEAT-MP-T  XM815. 

Items  Supported 

PIBD  Fuze  for  HEAT  Ammunition 

Present  Status 

This  is  the  first  year  of  a  two-year  program*  The  G0C0  hard¬ 
ware  and  equipment  acquired  under  this  project  will  provide  for 
automated  or  semi -automated  production  of  magnetic  power  supplies 
at  a  cycle  rate  of  10  seconds.  Additional  end  products  will  be 
manufacturing,  inspection  and  testing  data,  and  a  final  report. 
This  power  supply  can  be  used  for  other  products,  and  incorporated 
in  future  designs.  Its  adaptable  size  and  modular  construction 
make  it  an  "of f-the-shelf "  item  for  a  multitude  of  applications. 
Ease  in  manufacturing,  resulting  from  this  effort,  will  increase 
its  potential  for  future  use. 

Funding 


Fiscal  year 


Funding  ($K) 


81 


759  (tentative) 


4084  -  MMT:  Opacity/Mass  Emission  Correlation  (Pollution  Abate¬ 
ment)  ($K  111) 

Given  the  proper  development,  there  is  a  reasonable  expecta¬ 
tion  that  an  available  and  inexpensive  opacity  monitor  can  be  used 
to  measure  and  record  mass  as  well  as  opacity.  What  is  needed  is 
the  correlation  between  opacity  reading  and  the  mass  emission  rate. 
With  this  correlation  and  an  opacity  monitor,  AAP’s  will  be  well 
suited  to  meet  the  new  EPA  regulations. 

Items  Supported 

Large  Caliber  Production. 

Present  Status 

This  is  the  last  year  of  a  two-year  program.  The  end  products 
of  this  project  will  be  correlation  charts  developed  on  site  at  the 
AAP’s  which  will  convert  opacity  readings  to  mass  emission  rates. 
A  report  will  be  prepared  and  published.  The  major  effort  of  this 
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project  will,  therefore,  be  evaluation  and  correlation  of  available 


equipment  to 
Funding 


monitor  opacity  and  mass 

emissions. 

Fiscal  year 

Funding  ($K) 

75 

465 

76 

400 

77 

200 

78 

196 

79 

483 

4189  -  MMT:  High  Fragmentation  Steel  Production  Process  (MPTS) 

($K  1048) 

New  and  improved  production  processes  and  techniques  will  be 
examined  and  refined  relative  to  the  manufacture  of  high  fragmenta¬ 
tion  steel  projectile  parts.  General  areas  of  study  will  include 
reduction  of  starting  multi-weight  via  forge  tooling  designs,  opti¬ 
mizing  of  machining  techniques,  determining  necessity  to  spheroi- 
dize  anneal  forgings,  refining  of  hot  nosing  process  with  follow-up 
stress  relief  of  nosed  bodies,  examining  various  heat  treatments, 
and  determining  of  new  fracture  toughness  test.  All  projectile 
metal  parts  will  be  processed  to  their  finished  state  in  order  to 
evaluate  all  fabrication  processes  and  inspectability  with  investi¬ 
gation  of  problems  encountered  and  improvements  made  where  possi¬ 
ble.  The  155mm  XM795  will  be  the  test  vehicle  for  this  work. 

Items  Supported 

All  large  caliber  ammunition  from  120  mm  to  8  in.  ,  with  com¬ 
ponents  manufactured  from  high  fragmentation  steel. 

Present  Status 

This  is  the  second  year  of  a  four-year  program.  The  end  prod¬ 
ucts  of  this  project  are:  (1)  Improved,  economical  processes  for 
manufacturing  high-fragmentation  steel  parts  which  have  generic 
application  to  120  mm  through  8-in.  projectiles;  (2)  comprehen¬ 
sive  data  bank  on  processing  high-fragmentation  steel;  (3)  relia¬ 
ble,  economical  fracture-toughness  test  for  incorporation  into 
TDP f s  of  high  fragmentation-steel  parts. 
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Funding 


Fiscal  year 


Funding  ($K) 


79  533 

81  1153  (tentative) 


4498  -  MMT:  Develop  Method  for  Consolidatio  and  Automated  Assembly 
of  Small  Mines  (LAPS)  ($K  392) 

A  study  will  be  made  of  the  LAP  procedures  for  each  of  the 
three  mine  systems  (RAAM,  GEMSS,  GATOR)  to  determine  the  extent  of 
automation  for  each  operation.  A  technical  review  will  be  con¬ 
ducted  after  the  study  phase  before  the  detail  design.  Prototype 
equipment  will  be  developed,  built,  installed,  and  proved  out  at 
Iowa  AAP. 

Items  Supported 

RAAM  M70  AT  Mine  Program 

GEMSS  Scatterable  Mine  System  XM74  (AP)  and  XM75  (AT)  Mines 
GATOR  CBU78;  CBU84 

Present  Status 

This  is  the  last  year  of  a  three-year  project.  This  project 
will  provide  technical  data  packages,  LAP  process  procedures,  auto¬ 
mated  inspections,  and  prototype  equipment  for  LAP  operations. 

Funding 


Fiscal  year 

78 

79 


Funding  ($K) 

325 

572 


6736  -  MMT:  Technical  Readiness  Accelerated  through  Computer 
Integrated  Manufacturing  (TRACIM)  CAD/CIM  (MPTS) 

($K  315) 

The  development  and  implementation  of  a  Computer  Integrated 
Manufacturing  (CIM)  system  involving  interactive  graphics  and  nu¬ 
merical  control  machine  tools  will  significantly  reduce  the  re¬ 
quirement  for  highly  skilled  manufacturing  craftsmen.  Also,  a 
computer  data  bank,  based  on  Group  Technology  techniques  and  main¬ 
tained  in  a  ready  status,  will  provide  management  and  engineers 
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immediate  access  to  the  very  latest  data  required  for  a  rapid 
build-up  to  maximum  planned  schedules. 

Items  Supported 

155  mm  family  of  artillery  ammunition,  8-in.  family  of  artil¬ 
lery  ammunition,  105  mm  tank  round.  This  technology  may  be  extend¬ 
ed  later  to  small  arms  and  other  artillery  systems. 

Present  Status 

This  is  the  last  year  of  a  four-year  program. 

A  comprehensive  CIM  system  will  be  developed  and  demonstrated  on 
samples  of  ongoing  metal  parts  and  items  in  the  planning  stage. 
The  system  will  be  suitable  for  application  to  the  entire  spectrum 
of  ammunition  design  and  manufacture. 

Funding 


Fiscal  year 

76 

78 

79 


Funding  ($K) 

400 

100 

256 


6738  -  MMT:  Ultra  High-Speed  Metal  Removal,  Artillery  Shell  (MPTS) 
($K  297) 

Removal  of  metal  at  high  rates  of  speed  requires  large  quanti¬ 
ties  of  equipment  to  accomplish  a  particular  machining  operation. 
The  solution  to  this  problem  is  to  investigate  another  technique 
for  high  speed  metal  removal.  Achieving  increased  metal  removal, 
which  will  be  investigated  under  this  project,  has  been  limited  to 
plasma-arc-assisted  machining  which  increases  productivity  signifi¬ 
cantly. 

Items  Supported 

This  project  will  support  all  artillery  and  mortar  projectile 
metal  parts. 

Present  Status 

This  is  the  last  year  of  a  two-year  program.  The  end  product 
will  be  the  development  of  a  manufacturing  method  and  technology 
that  can  be  used  for  machining  steel  at  metal  removal  rates  signif¬ 
icantly  higher  than  current  rates  and  at  reduced  production  costs. 
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Funding 


Fiscal  year 

Funding  ($K) 

79 

181 
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MMT  WEAPONS  PROGRAM 


The  main  emphasis  of  the  MMT  weapons  program  is  the  moderniza¬ 
tion  and  upgrading  of  operations.  The  purpose  is  to  reduce  costs 
and  improve  product  quality  by  taking  advantage  of  advances  in 
metal  working  technology. 

Since  most  items  produced  at  Watervliet  Arsenal  are  complex 
and/or  require  close  tolerances,  the  setup  and  movement  time  are 
important  cost  factors.  While  it  is  not  economical  or  practical  to 
develop  an  integrated  material  handling  system  for  Watervliet, 
extensive  savings  can  be  realized  through  improvement  of  present 
methods. 

Another  major  cost  factor  is  the  machining  of  items  to  final 
shape.  Since  the  alloys  used  in  weapons  are  expensive  and  diffi¬ 
cult  to  work  with,  producing  components  close  to  final  shape  will 
reduce  the  cost  and  time  required  for  finishing.  Projects  are  also 
proposed  to  improve  the  metal  removal  process. 

Improved  metal  working  methods  and  increased  use  of  computer- 
aided  manufacturing  are  major  production  trends.  The  results  of 
the  projects  in  this  area  are  expected  to  hold  significant  interest 
for  other  producers,  in  both  government  and  private  industry. 
These  projects  will  also  be  important  in  modernizing  and  upgrading 
contractor  facilities,  many  of  which  are  seriously  outdated. 


MMT  WEAPONS  PROJECTS 


ARRADCOM's  FY  80  MMT  weapons  projects  are  itemized  in  table  2 
and  discussed  below. 
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Table  2.  FY  80  MMT  weapons  projects 


Responsible 

LCWSL 

division 


Benet  Weapons 
Laboratory 


Cost 

No.  Project  ($K) 


7730 

Manufacture  of  Split  Ring 

Breech  Seals,  MPTS 

453 

7920 

Conservation  of  Critical 
Materials  for  Gun  Tubes, 

MPTS 

236 

7925 

MMT:  Bore  Evacuator  Boring, 

MPTS 

111 

7926 

MMT:  Hot  Isostatic  Pressing 
(HIP)  of  Large  Ordnance  Com¬ 

ponents,  MPTS 

216 

7927 

MMT:  Generation  of  Base 

Machining  Surfaces,  MPTS 

86 

7928 

MMT:  Robotized  Benching 

Operations  (CAM),  MPTS 

113 

8024 

MMT:  High  Speed  Abrasive 

Belt  Grinding,  MPTS 

324 

8026 

MMT:  Application  of  Synthetic 
Quenchants  to  Gun  Tubes  and 

Heavy  Weapon  Components,  MPTS 

143 

8047 

MMT:  Pass  Through  Steady  Rests 

for  Tube  Turning,  MPTS 

269 

8105 

MMT:  Establish  Rough  Thread 
Blanks,  8  in.  M201  Bushing, 

MPTS 

88 

8106 

MMT:  Large  Caliber  Powder 

Chamber  Boring,  MPTS 

59 

8107 

MMT:  Creep  Feed  Crush  Form 

Grinding,  MPTS 

348 

8208 

MMT:  Material  Handling, 

MPTS 

113 

8341 

MMT:  Hollow  Cylinder  Cut  Off 

Machine,  MPTS 

69 

8342 

MMT:  Keyway  Milling  Machine, 

MPTS 

242 

8057 

MMT:  Dual  Rifling  Broach 

Removal  System,  MPTS 

215 

8059 

MMT:  Salvage  of  Cannon 

Components  by  Electrodeposi¬ 

tion,  MPTS 

152 

8060 

MMT:  Improved  Manufacturing 
Processes  Related  to  Final 
Inspection  of  Cannon  Tubes, 

MPTS 

268 
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7730  -  MMT:  Manufacture  of  Split  Ring  Breech  Seals  (MPTS)  ($K  453) 

Automated  and  improved  procedures  will  be  adopted  which  will 
minimize  hand  finishing  operations  negate  the  need  of  highly 
skilled  operators,  and  reduce  cost.  This  project  will  perfect  up- 
to-date  automated  machinery,  tooling,  and  modern  techniques  to 
manufacture  split  rings  to  design  specifications  with  little  or  no 
rejection.  Split  rings  cannot  be  made  in  PEP  lines  at  this  time 
since  the  present  procedures  require  highly  skilled  personnel.  The 
proposed  solution  would  resolve  this  problem. 

Items  Supported 

I  tern  Weapons  system 


Cannon, 

155  mm  Howitzer: 

M185 

Howitzer,  Medium  S.P. ,  155  mm: 
M109A1 

Cannon, 

175  mm  GUN:  M113E1 

Gun,  Field  Artillery  S.P. , 

175  mm:  MWT 

Cannon, 

155mm  Howitzer: 

M199 

Howitzer,  Medium  Towed,  155  mm: 

Cannon, 

155mm  Howitzer: 

M1A1 

Howitzer,  Medium  Towed,  155  mm: 
Ml  14,  M114A1 

Cannon, 

8  in.  Howitzer: 

M201 

Howitzer,  Heavy  S.P.,  8  in.: 
M110A1 

Present  Status 

The  end  products  will  consist  of  new  automated  manufacturing 
equipment,  tooling,  and  techniques  to  manufacture  split  rings  at  a 
reduced  cost.  In  addition,  designs  of  machinery,  operating  condi¬ 
tions,  i.e.  ,  speeds,  feeds,  tooling  and  all  the  necessary  informa¬ 
tion  to  implement  the  newly  developed  techniques  will  be  compiled 
into  a  complete  package. 

Funding 

Fiscal  year  Funding  ($K) 

79  148 


7920-MMT:  Conservation  of  Critical  Materials  for  Gun  Tubes  (MPTS) 
($K  236) 

The  implementation  of  this  project  will  reduce  reliance  on 
foreign  sources  for  critical  materials.  This  is  especially  impor¬ 
tant  since  it  is  predicted  that  the  use  of  chromium  for  stainless 
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steel  will  increase  in  the  future,  while  supplies  decrease.  De¬ 
creasing  reliance  on  the  critical  alloys  will  ensure  a  steady  sup¬ 
ply  of  material  for  tubes,  and  decrease  their  cost.  This  project 
will  generate  the  necessary  processing  modifications  to  allow  the 
use  of  alloy  steels  with  lower  critical  alloys. 


Items  Supported 
Item 

Cannon,  81  mm  Mortar:  M29A1 

Cannon,  90  mm  Gun:  M41 

Cannon,  105  mm  Howitzer: 
M2A1-M2A2 

Cannon,  105  mm  Howitzer: 
M137-M137A1 


Cannon, 

105 

mm, 

Gun:  M68 

Cannon, 

105 

mm, 

Howitzer: 

XM205 

Cannon, 

4.2 

in. 

Mortar:  M30 

Cannon, 

152 

mm, 

Gun  Launcher: 

M81E1 

Cannon, 

155 

mm, 

Howitzer: 

M185 

Cannon, 

155 

mm, 

Howitzer: 

M1-M1A1 

Cannon, 

155 

ram, 

Howitzer: 

M199 

Cannon, 

152 

mm, 

Gun,  Launcher: 

Ml  62 
Cannon, 

175 

mm, 

Gun:  M113 

-M113A1 

Cannon,  8  in.  Howitzer:  M2A2/M201 


Rifle,  Recoil,  90  mm:  M67 
Rifle,  Recoil,  106  mm:  M40A2, 
M40A4 

Rifle,  Recoil,  106  mm,  M40A3, 
M40A5 


Weapons  system 

Mortar,  Infantry,  81  mm: 

M29A1,  W/E 

Tank,  Combat  F.T. ,  90  mm: 

M48,  M48A3 

Howitzer,  Lt.  Towed,  105  mm: 
M101 ,  M101A1 

Howitzer,  Lt.  Towed,  105  mm: 
M102 

Tank,  Combat  F.T. ,  105  mm: 

M60,  M60A1 

Howitzer,  Lt.  Towed,  105  mm: 
XM204 

Mortar,  5.2  in.:  M30,  W/E 
(Cannon,  M30/Mount  M24  or 
M24A1 
ARAAV 

Howitzer,  Med,  S.P,  155  mm: 
M109A1 

Howitzer,  Med  Towed,  155  mm: 

Ml  14,  M114A1 

Howitzer,  Med  Towed,  155  mm: 

Ml  98 

Tank,  Combat  F.T. ,  152  mm  Gun: 
M60A2 

Gun,  Field  Artillery  S.P, 

175  mm:  M107 

Howitzer,  Heavy  S.P.,  8  in.: 
M10/M110A1 

Rifle,  90  mm:  M67,  W/E 
Cannon,  106  mm.  Rifle,  Recoil: 
M206 

Cannon,  106  mm.  Rifle,  Recoil, 
M206A1 
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Present  Status 


Processing  parameters  will  be  established  which  allow  the  use 
of  alloy  steels  with  less  critical  alloying  material. 


7925  -  MMT:  Bore  Evacuator  Boring  (MPTS)  ($K  111) 

A  special  purpose  machine  and  tooling  package  providing  a  head 
for  each  end  of  the  evacuator  chamber  will  be  developed  to  produce 
both  bores  simultaneously.  If  both  surfaces  were  produced  from  the 
same  setup,  orientation  of  the  centerlines  would  be  automatically 
assured.  A  form  mill  similar  to  a  hob  is  envisioned  as  the  tooling 
so  that,  when  the  bore  diameter  is  complete,  all  other  features  of 
the  bore  will  meet  their  dimensional  requirements. 

Items  Supported 

Item  Weapons  system 

Cannon,  105  mm  Gun:  M68  Tank,  Combat  F.T.  ,  105  mm  Gun: 

M60  and  M60A1 

Cannon,  155mm,  Howitzer:  M185  Howitzer,  Med  S.P.,  155  mm: 

M109A1 


Present  Status 

The  end  product  of  this  project  will  be  the  design,  testing, 
and  procurement  of  a  special  purpose  machine  for  the  105mra,  M68 
bore  evacuator  and  a  machine  capable  of  accepting  tooling  for  all 
in-line  bore  chambers. 

Funding 

Fiscal  year  Funding  ($K) 

81  248  (tentative) 


7926  -  MMT:  Hot  Isostatic  Pressing  (HIP)  of  Large  Ordnance 
Components  (MPTS)  ($K  216) 

By  using  HIP,  it  is  possible  to  fabricate  breech  blocks  closer 
to  the  final  shape  than  the  currently  used  forging.  This  method 
has  been  in  use  since  the  1950 fs,  but  for  many  years  the  equipment 
required  discouraged  production  use  of  the  process.  Improvements 
in  pressure  vessel  and  furnace  design  have  now  brought  the  HIP 
process  to  a  very  practical  production  process. 
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Items  Supported 
Item 

Cannon,  8  in.  Howitzer:  M201 

Cannon,  175mm,  Gun:  M113 
Cannon,  8  in.  Howitzer:  M2A2 


Weapons  system 

Howitzer,  Hy  S.P.,  8  in.: 
M110A1 

Gun,  F.A. ,  S.P. ,  175mm:  M107 

Howitzer,  Hy,  S.P. ,  8  in.: 
M110 


Present  Status 

The  end  products  of  this  effort  will  be  a  complete  production 
technique  capable  of  producing  a  step  thread  type  breech  block 
using  the  HIP  process  and  a  technical  report. 


7927  -  MMT:  Generation  of  Base  Machining  Surfaces  (MPTS)  ($K  86) 

A  procedure  will  be  developed  to  combine  a  setup  technique 
with  an  efficient  machining  process  for  rough  forgings  and  cast¬ 
ings.  The  new  process  will  replace  the  present  method  of  setting 
up  and  laying  out  the  work  in  one  area,  then  performing  an  equiva¬ 
lent  setup  on  a  machine  and  the  conventional  machining  of  working 
surfaces  to  layout  lines  in  another  area.  Preset  optical  compara¬ 
tor  layouts  and/or  preset  height  gaging  will  be  employed  to  set  up 
the  first  cuts  directly  on  the  machine  on  a  one  time  basis.  On 
evaluation  of  these  processes,  the  advantages  will  be  adopted  and 
the  necessary  fixtures  and  tools  purchased  and  applied  to  the  105mm 
M68  breech  ring  production  line. 

Items  Supported 
Item 


Cannon,  175mm,  Gun:  M113A1 

Cannon,  8  in.  Howitzer:  M201 
Cannon  155mm  Howitzer:  M185 

Cannon,  105mm,  Gun:  M68 


Weapons  system 

Gun,  Field  Artillery,  S.P. , 
175  mm,  M107 

Howitzer,  Heavy  S.P.:  M110E2 
Howitzer,  Med,  S.P. ,  155  mm: 
M109A1 

Tank,  Combat,  F.T. ,  105  mm, 
Gun:  M60  and  M60A1 


Present  Status 

The  primary  end  product  will  be  equipment  capable  of  generat¬ 
ing  first  cut  surfaces.  In  addition,  a  formal  technical  report 
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showing  complete  economic  and  technical  results  will  be  written  and 
circulated  to  responsible  manufacturing  operating  personnel. 


Funding 


Fiscal  year 


Funding  ($K) 


81 


137  (tentative) 


7928  -  MMT:  Robotized  Benching  Operations  (CAM)  (MPTS)  ($K  113) 

In  benching  operations,  breech  rings  and  breech  blocks  in 
particular,  an  industrial  robot  will  be  used  in  manufacturing  oper¬ 
ations  that  are  too  hazardous,  boring,  or  uneconomical  for  humans. 
With  a  robot  in  control,  the  hazardous  aspect  of  benching  opera¬ 
tions  will  be  eliminated  and  metal  grinding  time  will  be  reduced  to 
50%  or  less.  The  effort  will  draw  upon  experience  gained  within 
the  Government  as  well  as  in  private  industry.  The  first  year's 
effort  of  pre-engineering  associated  with  various  manufacturing 
applications  will  determine  the  areas  of  potential  robot  use  and 
the  type(s)  of  equipment  necessary.  Specifications  will  be  drawn 
up  accordingly.  Detailed  in-house  and  out-of-house  studies  will  be 
performed  to  aid  in  application  and  equipment  selection.  Subse¬ 
quently,  material  acquisition  and  installation  will  be  implemented. 
Material  acquisition  and  installation  will  follow  the  first  year's 
pre-engineering  associated  with  various  manufacturing  applications 
and  equipment  selection. 

Items  Supported:  The  following  items  are  examples  of  the 

types  of  items  supported: 


Item 


Weapons  system 


Cannon,  105  mm  Howitzer: 


Howitzer,  Lt  Towed,  105  mm: 
M101 ,  M101A1 

Howitzer,  Lt  Towed,  105  mm: 
M102 

Tank,  Combat  F.T.  ,  105  mm: 
M60,  M60A1 

Tank,  Combat  F.T.,  90  mm: 
M48,  M48A3 

Howitzer,  Lt  Towed,  105  mm: 
M204 

ARAAV:  M551 


M2A1-M2A2 

Cannon,  105  mm  Howitzer: 
M137  M137A1 

Canon,  105  mm  Gun:  M68 


Cannon,  90  mm  Gun:  M4l 


Cannon,  105  mm  Howitzer:  M205 


Cannon,  152  mm  Gun  Launcher: 
M81E1 

Cannon,  155  mm  Howitzer:  M185 


Howitzer,  Med  S.P. ,  155  mm: 
M109A1 
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Item 


Weapons  system 


Cannon,  155  mm  Howitzer:  Ml, 
M1A1 

Cannon,  155  mm  Howitzer:  M199 


Howitzer, Med  Towed,  155  mm: 
Ml  14 ,  M114A1 

Howitzer  Med  Towed,  155  mm 
M198 


Present  Status 

The  end  product  will  be  an  industrial  robot  capable  of  per¬ 
forming  hazardous  benching  operations  in  a  minimum  amount  of  time. 
A  second  robot  will  be  considered  to  perform  the  mindane,  error 
prone  task  of  bore  inspection.  In  both  cases,  '’movements*'  will  be 
programmed  and  stored  for  immediate  retrieval,  implementing  the  use 
of  the  robots  on  the  production  lines.  Trained  operators  will 
oversee  the  various  operations.  A  final  technical  report  will  be 
written. 


Funding 


Funding  ($K) 

287  (tentative) 


Fiscal  year 


81 


8024  -  MMT:  High  Speed  Abrasive  Belt  Grinding  (MPTS)  ($K  324) 

This  two-year  funding  effort  will  be  used  to  introduce  a  new 
machining  technology  to  the  Arsenal.  Abrasive  belt  sanding  has, 
over  many  years,  been  used  to  polish  cylindrical  pieces  in  lathe 
setups  or  in  hand  applied  machines;  belts  were  used  to  polish  vari¬ 
ous  shapes  and  forms.  Recent  advancements  in  belt  grits  and  bonds 
have  improved  belts,  and  machines  have  been  designed  so  that  abra¬ 
sive  belt  use  has  developed  from  polishing  into  an  abrasive  metal 
removal  process.  FY  80  funding  will  be  used  to  procure  the  equip¬ 
ment  required  to  apply  this  technology  to  canon  components. 

Items  Supported 


I  tern 


Weapons  system 


Cannon,  105  mm,  Gun:  M68 


Tank,  Combat,  F.T.,  105  mm 
Gun:  M60  and  M60A1 
Howitzer,  Med  S.P.,  155  mm 
M109A1 

Howitzer,  Heavy  S.P.,  8  in.: 
M110A1 


Cannon,  155  mm,  Howitzer:  M185 


Cannon,  8  in.  Howitzer:  M201 
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Present  Status 


The  end  product  of  this  program  will  be  a  new  machine  with  a 
capacity  to  drive  a  wide  abrasive  belt  for  metal  removal  on  gun 
tube  hoop  zones.  A  final  report  will  be  written. 


8026  -  MMT:  Application  of  Synthetic  Quenchants  to  Gun  Tubes  and 
Heavy  Weapon  Components  (MPTS)  ($K  143) 

Quenching  mediums  for  large  alloy  steel  components  consist 
primarily  of  water  and  oil.  Often  these  quenchants  are  not 
satisfactory  from  either  the  thermal  phenomena  or  the  safety  stand¬ 
point.  As  a  result,  problems  such  as  incomplete  transformation, 
cracking,  distortion,  residual  stress,  occasional  fires,  and  nox¬ 
ious  fumes  frequently  occur.  Current  manufacturing  technology  has 
not  significantly  alleviated  this  problem. 

Recently,  polymeric  materials  have  become  available  that  are 
water  soluble  and  favorably  influence  the  heat  transfer  properties 
of  the  quenching  medium.  These  additions  alter  the  quench  power  of 
the  bath  and  allow  the  heat  treater  to  obtain  a  range  of  cooling 
rates  while  eliminating  the  hazards  associated  with  oil  quenching. 


Items  Supported 


Item 

Cannon,  105  mm  Gun:  M68 
Cannon,  155  mm  Gun:  M1A1 

Mortar,  4,2  in.:  M30 


Weapons  system 

Tank,  F.T.  ,  105  mm  Gun:  M60 
Howitzer,  Med  Towed,  155  mm: 
M114A1 

Mortar,  4.2  in.:  M30 


Present  Status:  The  end  product  of  this  project  will  be  a 

comprehensive  technique  to  quench  components,  generally  requiring 
oil,  in  water  based  synthetic  quenchants.  Prototype  parts  will  be 
available  for  testing  and  service. 


8047  -  MMT:  Pass  Through  Steady  Rests  for  Tube  Turning  (MPTS) 

($K  269) 

Machining  of  cannon  tubes  exerts  a  transverse  force  greater 
than  the  full  length  tube  can  withstand.  Dimensional  and  surface 
finish  requirements  are  impossible  to  obtain  when  the  tube  is 
unsupported  at  its  longitudinal  center.  A  roller  steady  rest  cur¬ 
rently  provides  the  required  support,  but  it  also  becomes  an 
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obstacle  to  turning  the  full  length  of  the  tube  in  one  setup. 
Currently,  in  order  to  turn  gun  tubes,  either  the  lathe  must  have 
two  carriages  or  two  separate  lathes  must  be  provided  and  the  tube 
moved  from  machine  to  machine.  There  is  no  supplier  of  this  type 
of  equipment. 

A  pass  through  rest  is  needed  which  will  allow  the  carriage  to 
move  from  one  supported  area  of  the  tube  to  the  other  without  dis¬ 
turbing  the  setup.  The  design  will  be  applicable  to  currently 
available  equipment,  but  will  have  even  greater  impact  on  new 
equipment  aquisitions. 

In  FY  80,  a  complete  investigation  of  tube  turning  problems 
will  be  reviewed  to  determine  anticipated  loads  and  pressures  that 
will  be  encountered  in  tube  support.  Depending  on  the  outcome  of 
this  investigation,  an  in-house  design  or  a  specification  for  a 
rest  attachment  will  be  prepared. 

Items  Supported 


Item 

Weapons  system 

Cannon, 

155  mm,  Howitzer: 

M199 

Howitzer,  Med  Towed,  105  mm: 

Ml  98 

Cannon, 

105  mm.  Gun:  M68 

Tank,  Combat  F.T. ,  105  mm  Gun: 
M60  and  M60A1 

Cannon, 

155  mm  Howitzer: 

M185 

Howitzer,  Med  S.P. ,  155  mm: 
M109A1 

Cannon, 

175mm  Gun:  M113 

Gun,  Field  Artillery,  S.P. , 

175  mm:  M107 

Cannon, 

8  in.  Howitzer: 

M201 

Howitzer,  Heavy  S.P. ,  8  in. : 
M110A1 

Present  Status 

The  end  product  of  this  project  will  be  the  design  and  fabri¬ 
cation  of  a  universal  design  of  a  pass-through  rest.  This  unit 
will  be  adaptable  to  a  wide  variety  of  in-place  equipment  and  will 
be  specified  so  that  it  can  be  included  in  new  equipment  acquisi¬ 
tions.  The  equipment  obtained  as  a  result  of  this  project  will  be 
installed  on  a  production  machine. 

Funding 


Fiscal  year 


Funding  ($K) 


78 


80 


# 
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8105  -  MMT:  Establish  Rough  Thread  Blanks,  8  in.  M201  Bushing 
(MPTS)  ($K  88) 

Single  point  slotting  tools  are  currently  being  used  to  pro¬ 
duce  the  configuration  of  the  8  in.  M201  bushing  step  thread 
blanks.  The  steps  are  produced  on  an  inside  diameter  and  are  some¬ 
what  inaccessible.  The  cubic  volume  of  metal  to  be  removed  is  high 
and  the  configuration  is  intricate  so  we  require  a  new  process  that 
will  remove  the  material  at  an  accelerated  rate.  The  mating  com¬ 
ponent  also  has  the  same  configuration  but,  because  the  threads  are 
on  the  outside  diameter,  they  are  more  accessible.  Again,  the 
metal  volume  to  be  removed  is  high.  A  machining  process  is  needed 
to  reduce  machining  time  for  both  of  these  components. 

There  are  a  number  of  possible  solutions  to  this  problem. 
Some  are  applicable  to  both  commponents,  while  others  are  limited 
to  one  or  the  other  component.  On  first  glance,  nultiple  slotting 
tools,  an  extension  of  the  present  method,  would  increase  produc¬ 
tivity.  Alternate  solutions  include  EDM  traveling  wire,  ECM  blank¬ 
ing,  and  a  combination  of  milling  and  multiple  slotting. 

Items  supported: 

Item 


Cannon,  8  in.  Howitzer:  M201 
Cannon,  175  mm  Gun:  M113 


Present  Status 

The  end  products  of  this  project  will  be  a  special  purpose 
machine  dedicated  to  preparation  of  step  thread  blanks,  a  selection 
of  the  most  advantageous  approaches  to  the  problem  and  execution  of 
that  selection  in  the  form  of  equipment  acquisition. 

Funding 


Weapons  system 

Howitzer,  Heavy  S.P.,  8  in.: 
M110A1 

Gun,  Field  Artillery,  S.P. , 
175  mm:  M107 


Fiscal  year 


Funding  ($K) 


81 


307  (tentative) 


8106  -  MMT:  Large  Caliber  Powder  Chamber  Boring  (MPTS)  ($K  59) 

Powder  chamber  contours  are  currently  bored  with  a  single 
point  tool  attached  to  one  end  of  a  bar,  while  the  other  end  is 
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supported  by  the  machine  carriage.  Chamber  depths  are  often  3 
feet.  Tool  pressure  deflects  the  bar,  reducing  the  accuracy  of  the 
boring  operation  and  making  it  necessary  to  semifinish  grinding  the 
contour. 


Application  of  a  balance  tool  system  will  eliminate  the  de¬ 
flection  problem,  thereby  improving  the  accuracy  of  the  bored  hole, 
making  the  rough  grinding  operation  unnecessary.  An  added  benefit 
is  that  two  tools  will  penetrate  the  workpiece  faster  and  reduce 
boring  operation  time. 

The  thrust  of  this  project  will  be  the  development  of  an  hy¬ 
draulically  powered  cutting  tool  system.  The  system  will  be  unique 
in  that,  in  current  contour  boring  systems,  the  contour  is  develop¬ 
ed  by  cross  movement  of  the  machine  carriage  while,  in  the  system 
to  be  developed,  the  bar  must  be  centered  and  the  tools  moved 
equally,  but  independently,  from  the  bar  to  produce  the  contour. 
Since  this  is  a  major  deviation  from  known  systems,  a  reasonable 
amount  of  development  work  will  be  required. 

Items  Supported 


Item 


Cannon, 

155  mm  Howitzer: 

M185 

Cannon, 

155  mm  Howitzer: 

M199 

Cannon, 

8  in.  Howitzer: 

M201 

Weapons  system 

Howitzer,  Med,  S.P.,  155  mm: 
M109A1 

Howitzer,  Med,  Towed,  155  mm: 
M198 

Howitzer,  Heavy,  S.P. ,  8  in.: 
M110A1 


Present  Status 

This  is  the  first  year  of  a  three-year  program.  The  end  prod¬ 
uct  of  the  FY  80  effort  will  be  a  systems  design  of  a  hydraulically 
controlled  boring  technique  adaptable  to  current  powder  chamber 
boring  equipment. 

Funding 


Fiscal  year  Funding  ($K) 

81  159  (tentative) 

8107  -  MMT:  Creep  Feed  Crush  Form  Grinding  (MPTS)  ($K  348) 

Despite  recent  adaption  of  NC  machining  centers,  the  cost  of 
producing  certain  intricate  straight  forms  on  components  remains  a 
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bottleneck  operation.  The  availability  of  these  machining  centers 
is  limited  and  most  are  working  at  near  maximum  capacity.  Conven¬ 
tional  grinding  operations  have  a  different  limitation  in  their 
metal  removal  capacity  when  applied  to  intricate  configuration 
development. 

An  FY  79  program  successfully  demonstrated  the  adaptability  of 
creep  feed  grinding  and  a  machine  specification  will  be  prepared. 
Equipment  acquisition  is  now  necessary.  Two  areas  of  application 
have  been  verified  as  candidates  for  creep  feed  crush  form  grind¬ 
ing:  the  bracket  slot  on  the  105  mm  M68  breechblock  and  the  rack 

teeth  on  the  152  mm  M162  coupling.  In  FY  79,  a  specification  for  a 
creep  grinder  was  also  prepared.  To  aid  in  the  prove-out,  the 
tooling  package  will  also  be  specified. 

The  work  to  be  performed  with  FY  80  funding  will  be  to  buy  the 
equipment  specified.  The  funding  will  also  support  installation 
and  initial  testing  of  the  equipment. 

Items  Supported 


Item  Weapons  system 


Cannon, 

105 

mm  Gun: 

M68 

Tank, 

M60 

Combat, 

F.T.  , 

105 

mm  Gun 

Cannon, 

152 

mm  Gun: 

M162 

Tank, 

M60A2 

Combat, 

F.T. , 

152 

mm  Gun 

Present  Status 


The  end  product  of  the  FY  80  project  will  be  a  creep  feed 
crush  form  grinding  machine  tooled  for  the  production  of  at  least 
one  component. 

Funding 


Fiscal  year 


Funding  ($K) 


79  82 

81  73  (tentative) 


8208  -  MMT:  Material  Handling  (MPTS)  ($K  113) 

The  movement  of  large  gun  tubes  12  in.  in  diameter,  20  feet 
long,  weighing  2  to  4  tons,  through  the  shops  as  well  as  position¬ 
ing  the  pieces  in  machines  for  metal  removal  presents  a  materials 
handling  problem.  Presently,  gun  tubes  are  handled  primarily 
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through  large  rail-mounted  overhead  cranes.  The  cranes  provide 
longitudinal  in-bay  movement,  but  not  cross-bay  movement,  and  re¬ 
quire  costly  and  time  consuming  manpower  to  rope  and  position 
pieces  in  the  machines  and  on  the  floor. 

Positioning  equipment  (such  as  Heppenstall  tongs),  will  be 
evaluated  and  side-mounted  fork  lights,  monorail  cross-bay  trans¬ 
fers  with  floor  controls,  and  other  material  moving  equipment  will 
be  checked  for  application  to  the  unique  problems  and  material  mix 
(breech  rings,  breech  blocks,  and  small  as  well  as  large  compon¬ 
ents)  peculiar  to  large  tubes. 


Items  Supported 
Item 

Cannon,  105  mm,  Howitzer: 

M2A1-M2A2 

Cannon,  105  mm  Howitzer: 

M137,  M137A1 

Cannon,  105  mm  Gun:  M68 

Cannon,  90  mm  Gun:  M4l 

Cannon,  105  mm  Howitzer:  XM205 

Cannon,  152  mm  Gun  Launcher: 

M81E1 

Cannon,  155  mm  Howitzer:  M185 

Cannon,  155  mm  Howitzer:  Ml,  M1A1 

Cannon,  155  mm  Howitzer:  M199 

Cannon,  81  Mortar:  M29A1 


Cannon, 

4.2  in. 

Mortar: 

M30 

Rifle, 

Recoil, 

90  mm: 

M67 

Rifle, 

Recoil, 

106mm: 

M40A2 

M40A4 

Rifle, 

Recoil, 

106mm: 

M40A3 

M40A5 


Weapons  system 

Howitzer,  Lt  Towed,  105  mm: 
M101 ,  M101A1 

Howitzer,  Lt  Towed,  105  mm: 
M101 

Tank,  Combat,  F.T. ,  105  mm: 
M60 

Tank,  Combat,  F.T. ,  90  mm: 
M58,  M48A3 

Howitzer,  Lt  Towed,  105  mm: 
XM205 

ARAAV:  M551 

Howitzer,  Med  S.P.,  155  mm: 
M109A1 

Howitzer,  Med  Towed,  15  mm: 
M109A1 

Howitzer,  Med  Towed,  155  mm: 
M198 

Mortar,  Infantry,  81  mm: 

M29A1  W/E  (Cannon:  M29A1/ 
Mount:  M23A1 /Baseplate:  M3 
Mortar,  4.2  in.:  M30,  W/E 
(Cannon:  M30/Mount:  M24 
or  M24A1) 

Rifle,  90  mm:  M67,  W/E 
Cannon,  106  mm  Rifle,  Recoil: 
M206 

Cannon,  106  mm  Rifle,  Recoil: 
M206A1 
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Present  Status 


Recommendations  will  be  made  for  the  purchase  of  specific 
types  of  equipment  for  specific  manufacturing  areas  and  a  technical 
report  will  be  written. 


8341  -  MMT:  Hollow  Cylinder  Cutoff  Machine  (MPTS)  ($K  69) 

Establishing  the  length  of  an  item  is  accomplished  in  one  of 
two  ways:  It  is  either  parted  off  in  a  lathe  and  faced  to  length 
or  it  is  rough  sawed  and  set  up  in  a  lathe  for  facing  to  finish 
length  dimension.  In  either  case,  the  operation  requires  double 
measuring,  double  handling,  and  slow  operating  procedures.  A  new 
approach  is  required  that  will  establish  exact  length,  produce  an 
acceptable  finish,  and  eliminate  redundant  operations. 

A  new  technology  is  being  developed  whereby  a  set  of  rotating 
cutters  mills  the  cylinder  to  exact  length,  leaving  a  surface  fin¬ 
ish  within  that  specified  for  cannon  requirements.  Currently 
available  machines  will  not  accommodate  the  forgings,  but  the  tech¬ 
nology  is  applicable. 

The  objective  of  this  program  is  to  develop  a  machine  that 
will  adjust  tube  position  to  establish  overall  component  length  and 
apply  modern  cutoff  techniques  to  improve  production  efficiency. 

Items  Supported 
Item 


Cannon,  105  mm  Howitzer:  M2A2 

Cannon,  105  mm  Gun:  M68 

Cannon,  155  mm  Howitzer:  M185 

Cannon,  155  mm  Howitzer:  M199 

Present  Status 

The  end  product  of  this  project  will  be  a  tube  cut-off  machine 
that  will  combine  a  length  control  capability  with  an  efficient 
cutoff  technique  to  replace  sawing  procedures. 


Weapons  system 

Howitzer,  Light  Towed, 

105  ran:  M101  and  M101A1 
Tank,  Combat,  F.T. ,  105  mm 
Gun:  M60A1 

Howitzer,  Med  S.P.,  155  mm: 
M109A1 

Howitzer,  Med  Towed,  155  mm: 
Ml  98 
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Funding 


Fiscal  year 


81 


Funding  ($K) 

164  (tentative) 


8342  -  MMT:  Keyway  Milling  Machine  (MPTS)  ($K  242) 

The  155  mm  M185  gun  tube  requires  3  keyways  be  milled  on  cen¬ 
terline  to  close  location  and  tolerances.  Currently,  these  keyways 
are  milled  in  three  different  machines  requiring  three  material 
moves,  three  machine  sites  and  three  setups.  Material  handling, 
floor  space,  and  operational  time  are  all  critical  commodities  in 
production  areas. 

A  special  purpose  keyway  milling  machine  will  be  developed  to 
hold  the  tube  on  location  while  all  three  keyways  are  milled  simul¬ 
taneously.  This  would  assure  accuracy  of  all  keyways  to  the  proper 
centerline  location  and  eliminate  moving  the  tube  from  machine  to 
machine,  reduce  operational  time,  and  save  floor  space.  Floor 
space  savings  would  accrue  from  the  reduction  of  required  machines 
and  from  a  reduction  in  tube  storage  while  tubes  are  awaiting  var¬ 
ious  operations. 

This  is  a  one-year  funded  effort.  A  single  purpose  milling 
machine,  composed  mainly  of  building  block  modules,  will  be  design¬ 
ed  and  constructed.  The  machine  will  be  equipped  to  automatically 
locate  the  cylindrical  gun  tube  to  the  correct  centerline  position 
and  to  the  non-symmetrical  features  of  thread  location.  Approxi¬ 
mately  50%  of  the  funding  will  be  used  for  material  acquisition, 
and  the  remaining  50%  will  be  used  to  support  in-house  fabrication 
and  assembly. 

Items  Supported 


Item 


Weapons  system 


Cannon,  155  mm  Howitzer:  M185 


Howitzer,  Med  S.P.,  155  mm 


Present  Status 

The  end  product  of  this  project  will  be  a  special  purpose 
milling  machine.  The  design  will  consider  automatic  self-alignment 
of  keyway  positions  so  that,  while  the  machine  will  be  designed 
basically  for  the  155  mm  tube:  M185,  it  will  also  have  the  capabl- 
ity  of  producing  keyways  on  centerline  location  on  any  size  tube 
within  the  confines  of  the  base  design. 
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8057  -  MMT:  Dual  Rifling  Broach  Removal  System  (MPTS)  ($K  215) 

Removing  the  broaches  automatically  and  concurrently  after 
complete  penetration  through  the  bore  will  reduce  operational  time, 
the  operator's  contact  time  with  the  cutter,  and  fatigue,  thereby 
reducing  the  safety  hazard. 

A  rifling  machine  that  produces  two  gun  tubes  simultaneously 
will  be  equipped  with  an  automatic  broach  removal  device.  While 
broach  removal  systems  are  not  entirely  new,  the  systems  currently 
available  infringe  on  the  space  used  by  the  second  tube  in  the  dual 
rifling  system.  The  work  effort  then  is  to  design  and  construct  a 
removal  system  that  will  be  compatible  with  the  dual  rifler.  FY  80 
funding  will  be  used  to  design  the  equipment  necessary  to  interface 
with  existing  production  equipment  and  to  build,  install,  and  test 
the  equipment. 

Items  Supported 

Item  Weapons  system 

Cannon,  105  mm  Gun:  M68  Tank,  Combat  F.T. ,  105  mm 

M60  and  M60A1 

Present  Status 

The  end  product  will  be  a  production-worthy  dual  broach  remov¬ 
al  system  that  will  also  serve  as  a  model  for  REARM  specifications 
which  identify  dual  rifling  as  a  future  machine  requirement.  A 
final  report  describing  the  operation  and  maintenance  of  the  system 
will  be  prepared. 


8059  -  MMT:  Salvage  of  Cannon  Components  by  Electrodeposition 
(MPTS)  ($K  152) 

Some  components  and  full  gun  tubes  have  been  rejected  and 
condemned  due  to  excess  stock  removal  or  mismachining.  Many  of 
these  items  could  be  restored  to  an  acceptable  condition  if  a  metal 
deposition  system  could  be  designed  to  salvage  these  components. 

A  process  which  deposits  additional  metal  to  specific  areas  to 
compensate  for  excess  stock  removal  would  resolve  the  problem.  The 
system  would  use  plating  solutions  such  as  nickel  or  iron  or,  pos¬ 
sibly,  chromium.  The  deposition  would  be  accomplished  by  immersing 
of  the  component  in  the  plating  solution  by  use  of  a  selective  or 
brush  plating  system  or,  for  internal  areas,  a  pump  through  system. 
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The  proposed  investigation  will  involve  evaluating  the  compon¬ 
ent,  the  area  of  excess  stock  removal,  and  the  function  of  the 
component.  The  selection  of  the  method  of  metal  deposition  will 
follow  with  importance  placed  on  the  adaptability  by  operations 
personnel. 

Items  Supported 


Item 

Weapons  system 

Cannon, 

105 

mm  Gun:  M68 

Tank,  Combat,  F.T. ,  105 
Gun:  M48A4,  M48A5,  and 

mm 

M48A6 

Cannon,  105 
M137/M137A1 
Cannon,  105 

mm  Howitzer: 

mm  Howitzer: 

M2A2 

Howitzer,  Lt  Towed,  105 
M102 

mm: 

Cannon, 

M162 

152 

mm  Gun  Launcher: 

Tank,  Combat,  F.T. ,  152 
Gun:  M60A2 

mm 

Cannon, 

155 

mm  Howitzer: 

M1A1 

Howitzer,  Med  Towed,  155 
M114A1 

»  mm: 

Cannon, 

155 

mm  Howitzer: 

M185 

Howitzer,  Med  S.P. ,  155 
M109A1 ,  M109A1B 

mm: 

Cannon, 

155 

mm  Howitzer: 

M199 

Howitzer,  Med  Towed,  155 
Ml  98 

mm: 

Cannon, 

175 

mm  Gun:  M113 

Gun,  F.A.  S.P. ,  175  mm: 

M107 

Cannon, 

8  in.  Howitzer: 

M2A2 

Howitzer,  Heavy  S.P.,  8 
M110 

in. : 

Cannon, 

8  in.  Howitzer: 

M201 

Howitzer,  Heavy  S.P. ,  8 
MU0A1 

in.  : 

Present  Status 

End  products  from  project: 

1.  Test  Data  and  Systems  Design 

2.  Prototype  Processing  Equipment 

3.  Plans  for  Implementing  the  Equipment  into  the  Produc¬ 
tion  Line 

4.  Operating  Instructions 
3.  Final  Report 

The  end  product  will  be  a  metal  deposition  system  capable  of 
restoring  components  to  an  acceptable  condition. 
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8060  -  MMT:  Improved  Manufacturng  Processes  Related  to  Final 
Inspection  of  Cannon  Tubes  (MPTS)  ($K  268) 

An  in-depth  analysis  will  be  undertaken  to  incorporate  the 
latest  materials  handling  technology  to  fully  mechanize  the  final 
inspection  line.  In  addition,  new  technology  will  be  employed  to 
improve  the  cleaning  and  magnetizing  processes.  Procurement  action 
will  be  undertaken  to  acquire  the  equipment.  This  equipment  will 
be  installed,  fixtured  and  tested.  Production  data  will  be  gath¬ 
ered  and  evaluated.  Improvements  in  the  inspection  process  will  be 
made. 


Items  Supported 
Item 

Cannon,  155  mm  Howitzer:  M185 

Cannon,  105  mm  Gun:  M68 

Cannon,  120  mm  Gun 

Present  Status 


Weapons  system 

Howitzer,  Med  S.P.,  155  mm: 
M109A1 

Tank,  Combat  F.T.:  M60A1 

Tank,  Combat:  XM1 


The  end  product  will  consist  of  new  mechanized  manufacturing 
equipment  for  magnetizing  gun  tubes,  a  new  cleaning  unit  and  a 
fully  engineered  system  for  loading  and  unloading  gun  tubes  through 
the  various  inspection  operations. 


APPENDIX  A 


FORMAT  FOR  SEMI-ANNUAL  REPORT 
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FORMAT  FOR 

SEMI-ANNUAL  REPORTING 

MANUFACTURING  TECHNOLOGY  (MANTECH)  PROGRAM 
PROJECT  STATUS  REPORT  (RCS  DRCMT-301) 

USA  ARMAMENT  RESEARCH  &  DEVELOPMENT  COMMAND 
DOVER,  NJ  07801 


(If  final  report,  so  state  here)  Report  Date: 

1.  Project  Number.  Insert  the  DARCOM  seven  digit  project  number.  Also 
include  in  parentheses  the  four  digit  budget  code  from  AR  37-100.  (For 
multi  year  funded  projects,  list  budget  codes  as  shown  in  the  example.) 

2.  Project  Title.  Enter  the  title  of  the  project  exactly  as  stated  on 
the  approved  P-16  format. 

3.  Period  Covered.  Insert  the  dates  of  the  period  covered  by  the 
report.  (See  body  of  report  for  dates.) 

4.  Location  of  Work.  List  the  name  and  address  of  the  Government 
installation  and  contractor  facility  where  the  work  is  being  accomplished. 

5.  Project  Officer.  Insert  the  name  and  telephone  number  (AUTOVON)  of 
the  individual  responsible  for  technical  supervision  of  the  project. 

6.  Funding  Status,  a.  Insert  the  total  funds  authorized  and  the  date 
funds  were  made  available  to  the  action  command. 

b.  Insert  a  cost  breakout  in  the  format  below. 

(1)  In-House  Effort  FYXX  FYXX 

Obligation  Expenditure 


Labor 

Materials 

(2)  Other  Government  Agencies  (OGA) 

Date  of 

(3)  Contractor  Contract  No.  Award  Contract  Value  Expenditure 

(4)  GOCO 
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(List  by  contractor  for  each  contract  let.  Include  contract  number.  If 


a  contract  is  still  to  be  let,  enter  "Contract  to  be  let,"  estimate  the 
contract  value,  and  leave  the  remaining  two  columns  blank.) 

7.  Milestone  Chart.  Include  the  Exhibit  P-16  milestone  chart  that 
delineates  the  time  phases  and  the  major  events  of  the  project.  This 
chart  will  be  updated  as  necessary  with  each  status  report.  Current 
position  on  the  milestone  chart  will  be  noted.  Slippage  will  be  measured 
in  terms  of  the  original  chart.  Enter  the  fiscal  year  of  funding  for 
each  milestone. 

8.  Item(s)  Supported.  (Use  only  applicable  subparagraphs) 

a.  Major  End  Items:  List  all  families  of  items  that  will 


benefit  from  successful  completion  of 


the  project. 


b.  Components  Supported:  List  individual  components  of  the 


mission  item  that  this  effort  directly 


supports. 


c.  Facilities  Supported:  For  MMT  in  support  of  modernization 


of  facilities  give  the  name  of  the 


facility  and  the  technical  area(s) 


supported.  Identify  facilities 


as  GOGO,  GOCO,  COCO. 


d.  Technical  Area(s) 


For  MMT  projects,  list  the  particular 


Supported : 


manufacturing  processes,  techniques 


or  methods  that  this  project  is 


addressing. 
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e.  Requirement  Supported:  Identify  for  MACI  projects  only,  the 

requirement  being  addressed  using 
the  CARDS  reference  number  and  a 
brief  summary  sentence  of  the  approved 
requirement. 

9.  Task.  Identify  the  task.  State  why  a  solution  is  necessary. 

10.  Project  Objective.  Identify  the  major  and  minor  objectives  of  the 
effort  (not  end  products) . 

11.  Work  Accomplished.  Insert  a  brief  technical  discussion  of  the  work 
accomplished  during  the  reporting  period  or,  if  this  is  a  final  report, 
a  summary  of  the  technical  work  accomplished.  Highlight  the  technical 
achievements  of  this  effort;  include  principal  features,  capabilities, 
and  specifications.  Include  photographs  and  illustrations  suitable  for 
reproduction.  Group  by  fiscal  year  of  funding. 

12.  Benefits.  This  item  needs  to  be  completed  only  in  the  final  status 
report .  ie;  in  the  event  of  a  multi  year  funded  project,  fill  this  item 
in  onlv  for  the  last  fiscal  year  to  be  completed. 

a.  Discuss  the  benefits  derived  from  this  project  and  explain 
their  value  to  the  Army. 

b.  Identify  all  areas  for  application  of  project  results. 

c.  Include  proven  cost  reductions. 

d.  Indicate  whether  or  not  patent  rights  are  involved. 

13.  Implementation  Procedures.  This  item  needs  to  be  completed  only  in 
the  final  status  report.  Provide  a  detailed  description  of  the  action 
that  will  be,  or  has  been,  taken  by  the  organization  to  implement  the 
results  of  this  project,  ie  -  same  as  above 
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14.  Remarks.  This  space  is  for  entering  all  other  information  deemed 
pertinent  by  the  project  engineer.  Describe  any  problems  encountered 
in  this  section.  Include  any  milestone  slippages  with  reasons  for 
slippage  and  length  of  slippage. 


ARRADCOM  Project  Officer 
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FORMAT  CHARTS  FOR  SEMI-ANNUAL  BRIEFING 
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DATE: 


CHART  1  -  KEY  PROJECT  INFORMATION 

CODE:  CATEGORY:  FUNCTIONAL— 

MMT  PROJECT:  TECHNOLOGY- 

PROJECT  TITLE: 

INITIATION  DATE:  COMPLETION  DATE: 

PROJECT  OFFICER:  PROJECT  ENGINEER: 

DESCRIPTION: 


BENEFITS: 


IMPLEMENTATION: 


FACILITY  PROJECTS  SUPPORTED: 


MAJOR  ITEMS  SUPPORTED: 


O' 

Ln 


CODE: 

MILESTONE  SCHEDULES 

MMT  PROJECT: 

PROJECT  TITLE: 

%  PHYSICAL  COMPLETION 

V 

%  FORECAST 

▼ 

PROJECT  ELEMENTS 

%  ACTUAL 

^7 

DATE: 


ORIGINAL  MILESTONE 


i 

1 

2 

3 

4 

1 

2 

3 

4 

1 

2 

3 

4 

1 

2 

3 

4 

1 

2 

3 

4 

EXPENDITURES:  FORECAST 

ACTUAL 


LOCATION  CODE:  (  ) 

I  =  IN-HOUSE 
C  =  CONTRACTOR 
A  =  GOGO 
G  =  GOCO 


UNITS;  FY  PROG  EXPEND 

S THOUSANDS 


IN-HOUSE  EFFORT 
BAL  MAN  YEARS 


CHART  2 


CODE: 


FINANCIAL  STATUS 

MMT  PROJECT: 


PROJECT  TITLE: 


,  UNITS:  S  MILLIONS 

TOTAL 

PROGRAM 

FY  FY  FY  FY 


DATE: 


KEY: 


EXPEND 

OBLIG 

UNOBUG 


FY 


FY 


O' 

O' 


IN-HOUSE 

CONTRACT 

OGA 

GOCO 

PROG  EXPEND 

PROG  EXPEND 

PROG  EXPEND 

PROG  EXPEND 

PROG  EXPEND 

PROG  EXPEND 

CHART  3 


CODE: 


PROJECT  SUMMARY 

MMT  PROJECT: 


DATE: 


PROJECT  TITLE: _ 

ACCOMPLISHMENTS: 


PROBLEM  AREAS: 


RECOMMENDATIONS/ACTIONS: 


ACTION  RESPONSIBILITY: 


CHART  4 


« 


_ 


APPENDIX  C 


COMPUTER  PROGRAM 


69 


LCWSL  HMT-« 


FY75  IN 

MILLIONS  OF  DOLURS 

PN  PROJECT  TITLE 

ENGINEER 

EXT  OIV 

START 

IN 

H  GOCO  CONT 

OGA 

-1264 — ADtf:«XHFDRSUPFR4SSItfcSHI£L0lN60FHAZ;U*a0USFRCaSUPQP 

-UfcHARSICOVETC- 

-3906  6SPH  — 

1 9AUG7  5 

-0.-000 

a.oaa 

0.  000 

0.  000 

TOTAL  -  Ci  ^  -£2JT£TY 

LOGO  AUTOMAT L0H55DETONAT  CRPROOUCTIONtQUlPficNT 

phonteleone 

5389  ESPD 

NOV72 

.  iflO 

o.oco 

o.  a  oc 

3.000 

TOTAL  *  .ICC  TECH  AREA  IS  LAP 

-44*0-9 — AUTXNAT10r40FEDUIPF-OAA/PC^S>WU^WAP20CNGROCJCtTS - 

O HUBBARD 

560-9  -ESP-D— 

23AUG73  - 

- -  260 

.006 

.384 

a. aoo 

TOTAL  -  ..  TECH  AREA  IS  LAP 

. 

L612  E  STaBOF PROT OTYPl  OFCONTFI NALROLLMILL  frPAOHAKEUPMACH 

EPHUSELTON 

4243  ESPD 

AUG72 

•  093 

.597 

0.  000 

.009 

TOTAL  *  .699  TECH  AR.A  IS  PROP*£XP 

^4413 — C-OHTI  NUDUSiJ  ITROCCULU.DSE^  YHiGUESIU4Nl4RAXXPRDCESS 

-CHLEWIS - 

3637  ESPO- 

AUG  71 

-•110 

•  003 

X.  000 

o.ooa 

TOTAL  *  .113  ~T£<.H-  AA*4  AS  -P-RO P*4XP 

4015  ~ESTA80FPR0T OSYST  FGRCONTPROCQFBENITZ 

EPHUSELTON 

301**  ESPO 

AUG71 

.082 

•  108 

0.000 

0.000 

TOTAL  =  .190  TECH  A  PEA  IS  PROP*EXP 

M^Z2  A  UTQM/  Tf.nL,  fltllPHEMT  l  H7  .IRFU/E  * 

POEBARI  _ 

- 5468  UFO, 

.  JAN75 

x.coo 

C«  COD 

.750 

2. 003 

JTCTAL  -  *■  W50  T£CH  AREA  IS^  FUZt 

40  41  A  UTON AT  EDEQUIPMEN  T  FORMOT  ARCOMPONENT S 

OANDERSON 

6279  ESPD 

21SEPT71 

.22  8 

c.occ 

.  199 

o.ooc 

TOTAL  =  .**27  TEcH  A REA  IS  LAP 

-405-0-  -  A-UTEHA-T,.OcOAQIHGOFPROPSL-LAhTF-LASHREOUC£RS _ 

_  OSOAVJ.S _ 

_ -312Z  -ESPO _ 

SEPI73 

_ .219 

.135 

.713 

juste 

TOTAL  *  1.07  TECH  AREA  IS  LAP 

407  3  phOTOFLAShCOMPSOESLNSITI ZED3YC0AT  ANTS 

BWERBcL 

3961  ESPD 

SEPT73 

.  150 

G.000 

0.  000 

3. 000 

TOTAL  =  .150  TECH  AREA  IS  SAFETY 

_ tnrnTi-f^:  rii*AtcvnFPcnprnn<:i/f  ;iiTrngPTr.M _ _ _ JUCARAiALI 

_  4162—ESPD 

SEPT7-2 

.  C7-1 

•  025 

.429 

0.  coo 

— TOT  AC-  .5Z>  -  TECH  AREA  IS-LAP 

4  114  POLUTIONA0ATLMENTMETHODSFORP^e 

IF0RSTEN 

2138  ESPD 

270EC66 

.612 

.378 

.  271 

•  004 

TOTAl  «  .365  TECH  AREA  IS  POLLUTION 

-4165  PROTOlYPEFACFCRRECUVE-KYOFHMXIU*ittXAHMXAOMlXJUR£S 

HRICCI 

2160  ESPD 

19AUG70 

•  015 

e.ooa 

•  450 

3. 302 

--TOTAL  -  .465  TECH  AREA  IS  PR0JU2XP. 

4  201  SAFLTYENGRlNSUPPORTCFAHHOPwANTS 

JRMARSICOVETE 

3906  ESPD 

FY71 

.213 

.149 

.353 

.285 

TOTAL  =  1.00  TECH  AREA  IS  SAFETY 

420  2  PROTOr.QUlPCJNTAUTOPPCUOFSCLVEMTYPErtUcIIBASECNPRQP 

LPlEHPICKI 

3637  ESPO 

DEC70 

•  070 

.272 

0.090 

o.ooc 

TOTAL  =  .342  TECH  AREA  IS  PROP^SXP 

*•  2v3  IKVcSTIGATIONOFLOAOINGAHATEX20 

PSKERCHOC* 

4252  ESPO 

F  Y7*. 

2.  230 

.487 

•  181 

.372 

TOTAL  =  3.27  TECH  APIA  IS  PROP«-CXP 

424  5  SEPOFFINEE  XPLFROS  FENTACIO  ♦VOfcWATERSLURRIES 

SDOLLMAN 

3717  ESPO 

SEP  T7  3 

.025 

0.000 

o.  ooa 

3.000 

TOTAL  -  • 251E- C 1  TECH  AREA  IS  PR0P*2XP 

4252  I  **PKO  REPRESENT  PROC  FCRflFGOFRDX  ♦HMX 

SDOLLMAN 

371 7  ESPO 

SEPT73 

.014 

.171 

.  331 

0.  000 

TOTAL  =  .516  TloH  AREA  IS  PROP*EXP 

4263  A-UTCPILCTLlNEF/CONTCOOL*PROCHELiJGPROa 

CJANDERSON 

3162  ESPO 

19N0  V73 

.705 

o.ooc 

.  570 

.025 

TOTAL  =  1.3*  TEcH  AR.A  ES  LAP - 

4267  CONTP  ROCESS  FORGRA  NU LA RCOHP9 

L  SOT  SKY 

216  ESFD 

OCT74 

.040 

•  0  43 

0.0  03 

C.000 

TOTAL  =  .dCGE-Ci  TECH  AF£4  IS  PROP»EXP 

-4271 - t*NOP40CPGRPOLlSHC«Y*6LA-7lNCOR9LACKPO  WOtR 


-40TAL- 


- .169 


T£6H-AR£A-  iS  PROP*fcXP - 


4277  UEHOACNFROCFORHMXHFG 


TOTAL  = 


-TOTAL— 


.417  TECH  AREA  IS  PRO^LXP 


i9i - T£-G+f  ~AP£  A-  IS  ENERGY 


4  310  OHSORECRYSTALLlZATIONCFMMX/ROX 


TOTAL  - 


•  465 


TtCH  APIA  IS  PPQP+..XP 


—TOTAL  * - ,222 — - T£-GH— AREA  IS  MPTS 

1  329  AUTQNUTFORSOUNONESSOFmATLFORFKcS  +  FUTGLNARTPkOJS 


.650E-01  TECH  AREA  IS  MPTS 


TOTAL  ^ 

-6-472  -APPLGI 

— TOT  At—  •- - .406  - - TECH- AREA  IS  FUZt 

6558  CCArtRcLATEOl AuAPTAT 10  NOF AUTO FUZE REGULATION 

TOTAL  "  .315  TECH  AREA  IS  FUZt 

6662 - F  EA  SI  OIlITYQFOSI-NGGON  TO  AS  TST  fc  cLf  OgAHHOH£T*LPTSNf  € 

-TOTAL—- - -^150 - TeOH-APcA  IS  HPTS 

7,560  DEVOFPROTOPROOESRFACIcIT  IES 


80STRAUSS 

351«*  ESPO 

90CT7  4 

•  C  19 

•  140 

0.  030 

0.000 

SOOLLMAN 

3717  ESPO 

JUN75 

•  063 

•  003 

.351 

3.000 

JMSWOTINSKY 

3998  LSPO 

22SEPT75 

0.GC0 

0.000 

.  191 

0.  003 

HRICCI 

2160  ESPO 

FE975 

.17  0 

.285 

0.  C02 

•  310 

J WBURlI NGAMi 

2596  N*MTD 

SEPT73 

•  165 

.502 

0.035 

.055 

KIYER 

3679  HSO 

OCT7  4 

.085 

0.Q0C 

0.  000 

3 .  COO 

— OJRE  AP 

4389  HSO 

F  *7-4 

•  0  54 

5.000 

•  340 

0.000 

TMCKIrtM 

3265  NFO 

FY74 

.225 

0.CC6 

•  069 

•  C21 

-CSALLAOE 

— 252£  HSO-  — 

- NO 07 3— 

.150 

O.COO 

O.COO 

O.COO 

vcolangelo 

5517  3WL 

SEPT74 

.139 

c-.coo 

.  Ill 

3. 000 

TOTAL  = 


•  250 


TECH  AREA  IS  MPTS 


TOTALS  MILLIONS  OF  DOLLARS* •*•*•**** 
IN  HOUSE  *  6.357 

GOCO  -  2.501 

CONTRACTS  *  5.699 

OTHER  AGENCY  =  .761 

TOTAL  «  15.288 


DIVISION 


ESPO 

MSO 

AS3 

NUC  +  FUZE 

9HL 

M*MTO 

6.489  — 

- .289  — 

0.000 

.225 

.139 

-  .165 

IH  HOUSE 

2.499 

£  •  G  C  0 

C .  0  0  J 

0.000 

0.  000 

•  002 

CONTRACTS 

6.173 

i  3«r6 

0*808 

•  069 

•  111 

C*«?6- 

—  GOCO 

.  705 

0.000 

u.  005 

•  021 

C.  30  0 

•  055 

OGA 

1 3. 066 

-.636 

G44OO 

.31$ 

•  255 

•  232TOT  Al 

22  2  TO  T  A  l 


u> 


-LCWSL  MHT - - — — 

IN  MILLIONS  OF  OOLLARS 


FH 


PROJECT  TITLE 


FY76 

ENGINEER 


EXT  OIV 


START 


IN  H  GOCO  COST  OGA 


--TOTAL— 


-1.46 


-TECH -A  RE  A-  IS-S*f£TY - 


LOCO  AUTOMATt.OH55  0ETONATORFROOUCTlONEQUIPHENT 


-JRMARSICOVETE 


PHONTELONE 


3986  ESPO - 65A UC?5 


5389  ESPO 


NOv/72 


.63  8-4.080 - .169  .643 

.409  .001  • 590  0.000 


TOTAL  =  i.CC  TECH  AREA  IS  LAP 

IW1  O  A,  III  AAfTAtlT  DC^ni  /  &nf  CN  41  i  Jf  nru  a  ta*  _ 

•f  vv  “  ^  wt  Wt  t  wv*rrW"  “  vf  xt  Al L  jm R ru t/vn*nv •ivVv"  w  *  j 


— TOTAL- 


.700- 


I£€M— AREA-  TO— LAP - - 


4013  CCNTNITP0CELLUL0SE8YHAGNESIUMNITRATEPR0CESS 

TOTAL  *  .800E-02  TECH  AREA  IS  PROP+EXP 

-403 2 — A-frfOHATtOrQtilPHENT  <*?  39FUZEI - 


— TOTAl- 


.615- 


40^1  autohateoequipmentforhortarcohponents 


-0+4J6B  ARO 


C  ML  EM  IS 


P0E9ARI 


OANOERSON 


4669  £S  Pa - 2340673 

3637  ESP0  AUG71 


- 5466  -NFO - 2AN75 

6279  ESPO  21SLPT71 


.261—  .830--  .48*  4.000 

.  0C8  0.000  0.000  3.000 

-.153  0.000  .452  0.000 

.  221  .010  .  192  3.000 


TOTAL  = 


—TOT 


•  423 


TECH  AREA  IS  LAP 


L- 1 5  -SAFETY- 


A  yp  a  pit  i 


410  5  A  UT 01 NCRLOG ♦ASSY  OF  PROPCHGSW/CENTCOREIGN 


CJCARNALI 


3961 -ESPa - OCT-74- - 

4162  ESPO  SEPT72 


.200  0.040  0.000  0.000 

•147  .020  .516  0.000 


TOTAL  »  .665  TECH  AREA  IS  LAP 

-4-1-1 V  -P6LOTIONA6AT  EHENT~Hg4HGOSFORP»E - 


I  FOR  ST  EN - 


-TOTMr- 


-4,33- 


TP  l.,U  AflU 

TfcVrT  W 


4165  PROTOTYPEFACILITYFORRECOVERYOFHMXFRROX/HMXAOHIX 


HRICCI 


- 4144-ESPO - 320EC66- 

2160  ESPO  19AUG70 


4.151-  1 .422 - .403  .354 


0.  000  0.000  .475  0.000 


TOTAL  = 
-4402  -  * 


.475 


TECH  AREA  IS  PR0P+EXP 


.  146  TECH  -A REA  -  Hr— PR6P+E  XP 

4211  HODOFPROClSSCONTROLOFcXPLOSIYECONPOSITIONS 


I4ASECNP-—  LPLEHPICKI 

HHALIK 


— 3637  ESPO  — DEC70  ^440  -<.144-  6.400  -4.0 


4123  ES PD 


SEPT75  .173  .002  0.00C  9.000 


TOTAL  = 


-T6TAL 


•  175 


4.26- 


TECH  AREA  IS  PROP^EXP 


JSHARZ _ - 


2744 


1.3,73  ^425  -  -•  457—  6.000 


4237  CONTI  MJGUSTnTPROCESSENGINEERING 


RMOLFF 


4122  ESPO 


SEPT72  .288  .042  .620  0.000 


TOTAL  *  .950  TECH  AREA  IS  PR0P*£XP 

-4244 - I42E4TICAT14N0FL044INCAM4T2  X  24 - 


_  PSKERCHOCK 


- 425 2  -ESPO 


♦632^-6.406-  —112  0.400 


-TOTA4-- 


-^744 


TeCH-APEA— IS-  PROP*4XP- 


4263  AUTCPILOTLINEF/CONTCOOL^PROCHELDGPROJ 


CJANOERSON 


3162  ESPO 


19N0V73 


.337  0.000  .693  .115 


TECH  AREA  IS  LAP 


-40STRAUSS- 


-301-4-4SP0 - 00CT74  .116  .132  4.040  0.000 


4  280  H577FUZtSAUTOPROCESXONTROLPROTOTYPEEQUlP 


JLU8A 


2644  NFO 


SEPT75  .042  G.OOC  .166  0.C00 


TOTAL  =  .208  TECH  AREA  IS  FUZE 

4261  — MET  HO  ©SFORCONSER  V  AT  XO  NOFEHfcRCY-ATARHY  AHH0PLAHT6- 


“  TOTAL 


•675— 


TECh  APEA-  is  ENERGY 


4284  PROGRFHFLUIOICCONTROlSYSTFORLAPHACHINERY 


—JHSMCT Insky 

sjbernharot 


3996  ESPO - 22SEPT76 

6507  ESPO  OCT75 


- .413 - .174 - .247 


•108  C.OOQ  .052  0.000 


^4 

-O 


TOTAL  = 


-TOTAL- 


.160  TECH  AREA  IS  LAP 


.324 - TECH  AREA  IS  SAFSTY- 


425  8  E  XPLOSI VESAFESEPA  RATION*-  SENSITI\/ITYCRITERIA 


JRMARSICOVETE 


3906  ESPO 


27JAN77  .164 


.020 


.630  .  055 

.167  .229 


TOTAL  » 
•UI4- 


-IOTAL- 


•  560 


.^50- 


TECH  AREA  IS  SAFETY 


J90«-  om 


11SEPIZ5 - .054 — .071  -.125  0.000 


4310  DMSORtCRYSTALLIZATICNOFHMX/ROX 


HRICCI 


2160  ESPO 


FE875  .086  .310  0.000  .002 


TOTAL  = 


•4C0  TECH  AREA  IS  PROP+EXP 


.23  - 1€  Oi  -AREA  -I  S-LAP- 


- 4584-  6SaQ-- - 26NOV75  185  .058 


.995  8.000 


4337  CURING/  MOL  0 IMG PROCESS  FORA  DAM 


9F$ELITTO 


4536  MSO 


AUG76 


•436  C.C00  ,061  .007 


TOTAL  *  .504  TECH  AREA  IS  MPTS 

4336  *RO^TKCEVCFAUIOPROC*PR©TC«r4UIPaORLAPORHA63i65MKP*  HFICU1 - 4422-HSO - 19MAY76 - .104 - .017  —  ..638  0. 000 

TOTAL  - _ .749 _ TECH  AREA  IS  LAP _ _ _ _ _  _ _ 

4456  C CHPUTEP IZEOHATERIALPROPlRTYOATAI NFOS YSTEM  HEPEBLY  4222  ASO  FY76  ,030  C.00C  .  070  0.000 


TOTAL  =  . ICO E  +  0  3  TECH  AREA  IS  OTHER 

6472  -APPLOFALTFROLF-ORFABOF-PRfcC I5IO NPINIQUSUSEOIHHT  FUZES  OJREAQ - - - 4369  ■  HSU - -RXZ4 - .954  O.OOC  —.346  0.000 

— TOTAL  -  .400-  TECH-AREA  IS  FUZE - - - 

6625  E ST A3GFAUT OASS Y* I NSPECTu I NE FOR 3EE HI YEFUZEM  tfMT S  OJREAP  4389  HSD  0CT75  .  003  0.000  .  218  .007 


TOTAL  =  .226  TECH  AREA  IS  FUZE 

6626— AUlCl4SPOFHmaEC8MFQA8UlSTHO-tfErtEHJRLAI£SJ _ IHCfclHM- _  — _ - _ 3265. -SEP _ QCIZ5 _ .646 _ 0.008 _ .699  _  .005 

TOTAL  = _ ^250 _ T£^H  AREA  IS  FUZE _ — _ _ _ _ _ 

6634  A  ft  MOP.  ft£  NET  RAT  ORSF  CRMA INT  ANK3UN  CESALLA0E  2522  HSO  N0Y75  .  097  0.U0G  0.000  .403 


TOTAL  «  •  5lC  TECH  AREA  IS  MPTS 

6640  — PRO UCu4TRCCi-QAOf4HAP£:CCHGCl;4ERSaYAUIQX.RAXANA  LYSIS  — FRIT  I _ _ _ _ 6345— CUHTO - -QCIZ5 - .077_  0.068 - .856 — 0.060 

6  642^1  NERT IA  WELOiOROT AT  ING9AN05F0RPR0ja00IiS  WSHAPPE  3  742  HSO  JULY76  .197  0.000  .194  .056 


TOTAL  »  .447  TECH  AREA  IS  MPTS 

6716  -ML YCF-ttUHrtO PEL QFF^AfiOPLKSF^PXU R/ F-U IA  RIHP T SOCSIG  NS  FLEE  _  3679-MS0 _ APRZ6 _ .645 — C.60C  .150  0.000. 


—TOTAL—— - .295— - -TECH -AREA  -TS-  HP  IS - - 

6736  T£CMRlAOIN£SSACCElThRUCOMPUTERINTEGMFo<TRACIMI  SSHART 


TOTAL  =  .4CCE-C1  TECH  AREA  IS  MPTS 

6769 — INtfESCFFEASOEUTILAUTOTRAHS-HOTFORMPRESSESFORMORTAR  RJSTOCK 


.  TOTAL  a.,  _  _  .  U2 - -TECH-AREA  IS  -MPTS -  -  - 

7  203  A  PPlPFODGUNCOMPOFlE  ASTCOSTT OLaFINISHESRELATEO  JROOO 


TOTAL  *  .520E-C1  TECH  AREA  IS  MPTS 

X236  -  4PPU3fRAPIOHEAII£RAITCCAHKa*AlUB-S  _ _ _ PAT HORNTON 

TOTAL -=  - - .176 - TECH  AREA  IS-NPTS - - 

7  2*,  l  IMPwMNTOFHONINGEQUIPaPROCEDURES  CHROSE 


TOTAL  a  .162  TECH  AREA  IS  MPTS 

7548  R  OTARYFQRGEINTE4RATEOPROOTECH - —  LLIUZZI 


3721  MSO 

OCT  76 

•  C28 

0.000 

•  012 

0.000 

_  _  3798- HSO _ 

1MQR77  - 

.615 

-  -.117 

0  .  GOO 

0.000 

594t  iWL 

26AUG7 

.052 

0.000 

0.  000 

0.  000 

5243 _ 3H1 _ 

6CI75 

.15? 

_ 9  •  006.. 

.026 

6.000 

5611  BML 

26AUG7 

.  1C7 

3.000 

.055 

0.000 

-5827  BML 

AUG75 

•  31  Q 

8.003 

•  082 

a. goo 

TOTAL 


►  382 - TECH  AREA-  IS-HPTS 


«***•*»«••••  *TOTALS  HILLI0N5  OF  DOLLARS* 


IN -HOUSE  *  9.994 

—  60C0  *  2.544 

- -COWTMCTS  *  - - - 


OTHER  AGENCY  *  1.917 


TOTAL  * 

23. 224 

DIVISION 

NUC  +  FUZE 

ESRO 

MSO  — 

A  SO 

6WL 

M*hTO 

7  •  *56 

1.079 

•  J  3C 

.241 

•  611 

.077 

IN  HOUSE 

- C»41v - 

r  i  34 

6.500 

C  •  0  C  0 

0. 90  6 

e.ooo 

CONTRACTS 

t.  w 3*. 

1.619 

•  u7Q 

.8  27 

.  16  3 

.056 

GOCO 

- 1.^5^ 

-  .473 

6. *93- 

.Sv5 

e.ud. 

-  G.000 

OGA 

17.  839 

3. 305 

.IOC 

1.073 

•  77*. 

.133TOTAL 

te:h  areas 

IN  HOUSE 

CONTRACTS 

GOCO 

OGA  TOTAL 

- 2.  96^ 

- ^54- 

- *r.^24 - 

•  115 

7***42 

LAP - 

1.  cC  6 

.117 

.636 

.466 

2.825 

MPTS 

2. 151 

Snr422 

-■ — — —  — —  ~»’t-03  - 

•  354 

4 .  33  ^ 

POLLUTION 

1.  l9o 

.092 

.651 

.927 

2.806 

SAFETY 

1.  35* 

— .>66- 

—  1*  237 

•  602 

3.1-5 

PROP*£XP 

.296 

0 . 0  0  0 

1.391 

•  012 

1.701 

FUZE 

^413^ 

- 444- 

- 9-2M-7  - 

- *041  - 

—  875 

ENERGY - 

.4.3- 

0.0  00 

•  07  J 

0.000 

•  100 

OTHER 

-LCWSL  MHT-- - — - 


FY7T 

IN  HILLI ON S  OF 

OOLLARS 

PN 

PROJECT  TITLE 

ENGINEER 

EXT 

OIV 

START 

IN  H 

GOCO  CONT  OGA 

JRMASSICOV£T-£ - 


£  .H02— TUAWl- - .070. 


TOTAL  ~ 

4000  AUTOMATEOH550ETONATCRPROOLCTlONcC)UlPMENT 


PMONTSLEONE 


5369  £SPO 


NOV72 


•  242  .QOS  O.COO  0.000 


O' 


TOTAL  =  • 25C  TECH  AREA  IS  LAP 

41Q&  - AUTCI NC RLGG* AS SYQFPEQPCHGH/GENTCO REIGN 


.QJCARNALI 


41  62  -cSPG- 


_S£Piz2- — -2Z5-  0.400 — a.-aoo~  -Q.noa 


TaTAU- 


.225 


J^CH-  ASEA  IS  LAP - 


4114  POLLUTION*  8ATEHENTHETH00SFCKP4E 


IFORSTEN 


2136  ESPO 


270EC66 


•  2 25  0.00C  0.030  .  025 


TOTAL  =  • 25C  TECH  AREA  IS  POLLUTION 

-4-1 4  5-  ^RQIOFACE^R<£Ca>/E-RyXF^iXFg^OXy  HiiXAO.il  X  JURE- - —  KRICCI 


- 2  ICC  XSED - 


L9AUG7.Q  —  -0.0110-  -0*062  -.AOS  0.001 


—TOTAL — *- 


-T£S*i  AR£4 — IS -PROPEL <P -  — 


4202  PROTOLQUIPFORCONTAUTOPROOSOlVENTTYPEHULTIBASECPROP 

L  PLEHPICKI 

3o37 

ESPO 

DEC70 

.063 

.219 

O.OQQ 

0.005 

TOTAL  *  .262  TECH  AREA  IS  PROP*£XP 

4249 — S-&POF  F 1 4C4.XPL  FRGP-EJiT  A  CIO  *^7  OR  UAT^RS-LURRIES 

SOOLLHAN 

3  717 

ESPO 

SEPT-73 

♦  070 

—260 

0.000 

— o.ooa 

-TOTAL  - _ _ TECH  AREA  IS-PROP*LXP  _ 

4252  iHPROVEPRESPROCFORMFGGFRDXfrHHX 

SOOLLHAN 

3717 

ESPO 

StPT7  3 

.  054 

•  315 

•  020 

0.000 

TOTAL  =  .369  TElH  A=>Ea  IS  PROP«*tXP 

42AS  — T  nTEOUI  VTESUwSUPPQRI  CFSAFET  Y-£NGRFORATiNOPc  A*T  S 

JRHARSICOVETE 

39C6 

t£PO 

— .  1Z-SEPI75 

-081 

0.000— 

0.000 

o.o  an 

—TOTAL-  -  .613E-01  TECH  ARE A-2S-SAFET Y  —  - 

428  i  E  XPLOEI VESA FfcSE PA RATI  ON ♦SENSITIVITY CRITERIA 

jrmarsicovete 

39C6 

tSPO 

27JAN77 

.139 

0.000 

0.  000 

0. 000 

TOTAL  s  .139  TECH  AREA  IS  SAFETY 

4249  ^AZAR0C^AGSIFICAXI04Sr00IEGA3FPROPtEJCPLOSI-VES-  - 

JRHARSICOVETE 

39C6 

tSPO 

ilStPT75-- 

.051 

♦  014 — 

0.000 

-0.000 

—IOTA 4  -  -  - .05CL-GL  T4cH-AS£A  IS-SAP^TY - 

4435  0  PERATE  PRcT  OS YST  FORH67PROPCHGE 

E0CRANE 

5727 

ESPO 

SEPT76 

•  IE  5 

•  3  75 

0. 000 

0 .003 

TOTAL  =  .SCO  TECH  AREA  IS  LAP 

44**  -dOQYF  CRn42/-tiA££R£-NA0£ - -  - 

HflELU 

4422 

HSO 

JAN7  6  .= _ 

.066 

.003 

.  447 

0. 003 

--TOTAL  -  -  *  *16-  TECH  AREA  IS  JiPIS -  - 

44  57  .1ULTITOCLlOIOhAlOAO£R(CLINNOC37*AV) 

PMONTELEONt 

5389 

ESPO 

1 6AUG7  6 

.025 

•  616 

0. 000 

0.000 

TOTAL  =  .641  TEcH  AREA  IS  LAP 

IN  HOUSE 

=  1.416 

GOCO  = 

CONTRACTS  * 
OTHER  AGENCY 
TOTAL  * 


1.630 


.667 


.095 


4.206 


DIVISION 


fcSPO  H SO  ASO 


t.336 - * 

.  u  66 

6.403 

L.  627 

.0  73 

C.G03 

*±Zv 

_ m  ^  j 

3.000 

.  C9? 

0.000 

0.J03 

3i  — - —  t) •  u GO 


-  GOv«  — 


.617  .999  O.wOa 

- .OGb  .®33 -  .h47 

•  £25  l  .DC  C  U.  j Ou 

- .334 - 

.  167  .Gif  .  *2G 

—  -v •  %  0 0  ---  . — —0.000 - 0.000 

C.LOl  C  . 0 C C  G.000 

- 6.03® - 3-.40G  *  -  -  — 0.000 


NUC+FUZE 


M4-HT0 


3WL 


04A 


0.033 

3.  GOO 

0.0*3  IN  HOUSE 

_ 

. 

_ _ _ _ _ , _  _ _ 

0.000 

0.000 

0.000  CONTRACTS 

0.000 

0 . 6  0  u 

6.038  .  GOCO 

0.000 

G.OOC 

0.000  06A 

0.000 

0 . 3  G  u 

0  .OdOTOTAL 

TECH 

AREAS 

*  - 

TOTAL 

-  - - - - 

o.orc 

1.616 

LAP 

0.000 

.536 

MPTS 

.025 

.250 

POLLUTION 

.070 

_ 

•  365 

SAFETY - 

c.occ 

1. 421 

PROP^EXP 

0.  000 

0.000 

FUZE 

0.000 

0.70- 

ENERGY 

0.000 

0. 70C 

OTHER 

LCWSL  NMT 


'vj 

00 


FY77  IN  HILLIONS  OF  DOLLARS 

PN  PROJECT  TITLE  ENGINEER  EXT  OIY  START  IN  H  GOCO  CONT  OGA 


-43CC  —AUTOH TOMTORPRCUUCTI-ONtQUI PMoNT - - P-HONTELEONE - 5369  ESPO - -  MM72  —+555  ~+kl7 - .025  ~0^^30a 

^105ALAUTOINCRL DG»^YOFP^OPCHGSM/CENTCOR£IGN  CJCAPNALI  4162  ESPD  SEPT72  ,39a  .139  .856  0.080 


TOTAL  *  1.39  TECH  AREA  IS  LAP 

-4114-  J> GlUIlONAaATEMENlMClHOOS EQSsR-*E -  — - -IFORSTEN - - 2133  ESFQ  -270EC66 - .756  .143 - .331  — .C97 

.-43XAL-  -* - .997 - TECH-  AJfcA-IS~P-GU.UT  I  ON -  -  -  -  .  --  -  - - 

4202  P  ROTOLQUIPFORCONT  A  UTO PROD SOL  VENT TYPIMULTI BASE CPROP  LPLEMPICKI  3637  ESPO  0EC7Q  .  161  .308  0.  000  .  016 


TOTAL  =  .505  TECH  AFiA  IS  PPOP«-wXP 

j^211-^HOOERNl2A330NaEFR3CCNTRL3FtxP-LOSIVECONPS - — HHALIK  -  -  —  — 4123  ESPO-  SEPT75  .197  C.300  .230  3.300 

--43 TAt--s - .-427 - 4£U4~A3EA~«-PR0P»£XP - - - - -  _  -  -  -  -  ■  - 

4223  A  PPLUlTRASONlCtNE  RGYT  OOOU9LE8 AScPROPEXT RPROCESSE S  EPHUSELTON  3014  ESPD  AUG72  .  282  .013  .  0  35  0.  003 


TOTAL  *  .330  TECH  AREA  IS  PROP*.XP 


4228  AUTQB/GLOoCHGcASSY+PAGKOUT  <16  5MH»8  1 

J5HAR/  _ 

--  -2756  ESPO  - 

21AUG71 

.253 

*147 

0  •  033 

0.003 

total  -  .431 _  -  TE^ii  AREA  IS  LAP 

4237  CONTI NUOUSTMTPROCLSSENGINEIRING 

RWOLFF 

4122  ESPO 

SEPT72 

.257 

C.000 

•  005 

0  .000 

TOTAL  =  .265  TECH  AREA  IS  PROPKXP 

i+25Z  XMPRO  VEPRLSPROCF-QRMFGQFRDXMMX  .  .  _ 

_ S DOLL  MAN 

—  3737-  ESP-Q- — 

.  SEP.T73 

.206 

.414 

.264 

Q.CCD 

— TOTAL-— - - .68-*  TECH  AREA  IS  -PROP^XP 

4263  A  UT CP  XL  CTLlNcF /CONTCOQt*  PFQCHELOGPROJ 

C janoerson 

3162  ESPO 

19NOV73 

.725 

0.000 

.150 

•  C25 

TOTAL  =  .900  TEoH  ARIA  IS  LAP 

4  2o7  CONTPFOCESS  PCPGPA  HJLAPCOM*1!} 

-  LSOTSXY— _ 

216^  -ESPO 

_ 0CT74 

.071 

-.429 

0  .303 

a. ooo 

TOTAL  “  *500  TrCH  AcrA  IS  Poqd.£vd  _ 

4  28  0  M  577F  UZEAUTOPRQC  +  CONT ROL  PROTO  EQUIP 

JLUSA 

2644  NFO 

SEPT75 

.155 

0.  000 

’  .745 

0.000 

TOTAL  *  .900  TECH  AREA  IS  FUZE 

■4261  — METHOCS-FORCONSERVA-T  IONOFEHERG-YATARMYA  iMOPL  ANT3 

JMSWOTlNSKY 

3996  ESPO 

22SEPT75 

.354 

.318 

—  ...  263 

.0  65 

— TOTAL  -*  1.3C  TECH  AREA  XS  ENERGY 

42  85  TNTEQUlYTESTINSUPPORTOFSAFETYENGRFORAHHOPLANTS 

JRMARSICO YET  E 

3906  ESPO 

17SEPT 

.  189 

•  Q  02 

•  C  88 

.  101 

TOTAL  *  • 38C  TE4H  AREA  IS  SAFET  Y 

-4266  E  1PLOSI  VCSAFXSEPARA-TIONfrSENJIT  XVLT  YCRiTEKX A 

JRMARSICOYETE 

_ 3906  ESPO.  — 

2 7 JAN 77 

.145 

3.0GC 

.335 

.370 

TOTAL  =  .600  TECH  ARIA  IS  SAFETY 

42  8  9  HA ZA ROC lASSIFICAT IONS TODIES OF  PROP ♦EXPLOSIVES 

JRMARSICOVETE 

3906  ESPO 

11SEPT75 

.118 

0.000 

.  182 

.006 

TOTAL  *  .306  TECH  AREA  IS  SAFETY 

4251  3  LAST  tFFECTSlNMUNIT  IONPL  AkIEN  VXRONMENT 

JRMARSICOVETE 

3906  ESPO - 

170CI75 

•  Q69 

0.C0Q 

.176 

.105 

TOTAL  =■  •  35w  TEcH  AREA  IS  SAFETY 

4  31 j  O  MSGRtCkYS  T  ALtl ZA  TIONOFHMX/RC  X 

HRICCI 

216C  ESPO 

FL975 

0.000 

c.ooc 

•  200 

0.  OOC 

TOTAL  *  .  200  T£CH  AREA  IS  PROP*LXP 

4  3H  0EWIN1T:AcAUT0PR00FCRlAPXMd92MINE0ISP3YST 

L WEINER 

6506  ESPO  - 

20NOV75 

.261 

.157 

1.  0  35 

0.003 

TOTAL  i  1.45  TECH  AREA  IS  LAP 

4341  I MPRO VECNIT  ROCELLULOS tPORIFIC AT IO  N  PROCESS 

BOSTRAUSS 

3014  ESPO 

APR77 

.070 

.095 

0  •  000 

3.000 

TOTAL  =  .165  TECH  AREA  IS  P ROP*iXP 

4343  I  HPROvEMTROCcLLULOScPRGCESSCONTROl 

-TOTAL  *  .302  TEvH  AR£A  IS  PROP*£XP 

4  362  C  0  NT  ALT  opgstcycl iccon ctf acfof  LCCOmPBLOAOEOPRD JS 


total  *  . hCC  TECH  AFEA  is  lap 

-4410  MF6TUNGSTtNPfcN£TRAT0RS3YTAf“RSMAGlNu 

-TOTAL—  .397  TE</H  A*£A  IS  MPTS 

4416  0E^aPK0VE0UT0FAlTMFGPK0:F0RSaA(GEm3S) 


TOTAL  *  .12L  TECH  AREA  IS  LAP 

-4^31  AOTOt QOIPFORMORT  ARTGNIT IGNCTGS- — 

TOTAL—* - .912 - TECH  AREA  IS  LAP 

4462  HCOERM  ZtOFAOFORHULTI  JASEPROF 


TOTAL  »  .163  TECH  AREA  IS  PRO P*£XP 

-4«*di — P-TROcVSISOFARhYAMHOPL-NTSOLIOWASTE 

— TOTAL—  — - .  TECH  AREA-  IS  ENERGY 

4719  HCIEVAlOFELLCTRICALCOHPONENTCETECTORS 


TOTAL  *  .100  TECH  AR^A  IS  OTHER 

6-634  A-R  MOR  Pt  NET  RATGRS  FORM  ATNTA6K6UN 

-TOTAL— - .767 - TECH  -AREA  IS  HPT S 

6  (40  P  F.O  0C  CNTP.OL  *-OASH  A  PE OC  HGEL  iNcRaYAUTOX-RAYANALY  SIS 


TOTAL  *  .165  TECH  AREA  IS  MPTS 

-6676  -E^ALOFAOOAOOtrNCHUNOERPROOCONOITIONS 

— TOTAL—* - —.366 -  TECH  ARE*  IS  HPTjS 

6663  PPOOOFTUN6STEN3ASEHEAYYALLOYPENETRATORSFORAFHUNIT 


TOTAL  -  .500  TECH  AREA  IS  MPTS 

-6716  T>6VOFMATHMOO€L6&fFORMOP>RSFOkCOR7FUTAHTMPTSOESIGNS 

— TOTAL — •  - r*95 - TECH  AREA  IS-MPTS 

6777  DEVOF  FROOPROCFOR1G5MMXM7 10 El 


TOTAL  *  *40v  TECH  AREA  IS  MPTS 

7-313  — H 16  H5  PE  E  OCHRO  M 10  *FlATInG  TECHNIQUE - 

30T6L— - .  127  —  TECH -A  PEA— 16  MPTS 

7465  APPLOFCHcHICALPROCTCIMPYOSURFACEFINISH 


TOTAL  «  .  147  TECH  AP£A  IS  HPTS 

-7666  ROTARYFORGEINT  ERA  TEOPROOTEGH - 

-TOTAL—- - .  164 - TECH  A-EA  ISr  MPTS- 

77  22  R  OT  AR  YF  OR6 1 NGOF  6  X  M  2  0 1 


TOTAL  *  .246  TECH  A R£ A  IS  MPTS 

-7326  A-UTF6TT  AGc  ART  Y  BAR  RELSPROaBYROTARY  FORGING 

--TOTAL  -• - .165  TECH  AREA  16  MPTS 

7726  APPlRGT*RYFORGEINTGOPRO&TECH8YCOLOFORGWARMFCRGPFSH 


TOTAL  *  .692  TECH  AREA  IS  HPTS 

7327  -RtCYCLlNGOFSCRAFCUNTUotSSYROTARVFORGlNG - 

—TOT AL  - •  224 - TEVH  AREA  IS  MOTS  — 

7733  E  LIHO FEXTTUdtMACHPRIORTOSWlGE AUTOFRETT  AGE 


JMLEACH 

36  36 

ESPO 

MAY77 

•  165 

.117 

0.003 

0.000 

C JftHOERSON 

3162 

ESPO 

11HAY77 

.339 

•  029 

•  0  32 

0.000 

RMULBtRT 

6291 

H4-MT0 

28MAR77 

•  025 

6.000 

.247 

.125 

ILMSKECHNIE 

5459 

MSG 

APR77 

.  0C 2 

C.CCO 

.115 

0. 003 

V J&RASSO 

4545 

cSPD 

15JAN7Z 

.258 

•  007 

.647 

3.003 

LPlEMPICKI 

3637 

ESFO 

JUL77 

•  030 

.133 

0.0  OC 

0.C03 

RSCOLA 

3  360 

ESPO 

16AUG77 

•  089 

.001 

.010 

0.30Q 

AJOHLSEN 

2960 

MSO 

22Fc977 

.100 

C.000 

0.000 

3.030 

CESALlAOE 

2522 

MSO 

NO  V75 

.092 

0.000 

•  241 

.374 

FHITT 

6345 

H4-HT0 

OCT75 

.075 

0.000 

•  061 

•  0  29 

OOGJSTAO 

—  2522 

MSO 

JAN77 

•  024 

.276 

0.030 

3.000 

RRHULBERT 

6291 

M4-HT0 

MAR77 

.154 

c.ooc 

0.0  OC 

•  346 

FLEE 

—  3679 

MSO 

APR76 

•  145 

0.C3C 

.  150 

3.003 

RPOHL 

3121 

MSO 

HAY77 

.350 

C.OOC 

.0  50 

3.000 

tfP&RECO 

5717 

awe 

FEB77 

.027 

0.035 

.100 

n.coo 

TPOCHILY 

5717 

awL 

FE977 

.147 

C.COC 

0.03C 

3.003 

FAHEISER 

5507 

ewe 

OCT  7  7 

.155 

0.003 

•  035 

3.000 

RHEINHART 

5703 

awe 

7FS377 

.207 

2 .000 

•  0  41 

r.C09 

LLIUZZI 

5  627 

awL 

MAR77 

.  16  5 

C.C0& 

0.000 

3.00*3 

LLIUZZI 

5  627 

BWL 

MAR77 

.415 

c.ooc 

.177 

3. COO 

CCALOERONc - 

- 4179 

swl 

MAR77 

.215 

0.000 

•  009 

3.000 

HGOODHEIH 

5849 

BWL 

JAN77 

•  045 

o.oco 

•  0  32 

9.003 

TOTAL  * 


47uE-Ql  TECH  AREA  IS  HPTS 


TOTALS  MILLIONS  OF  DOLLARS 


IN  HOUSE  * 

8.481 

GOCO  * 

3.145 

CONT  FACTS  * 

6.533 

OTHER  AGENCY  * 

1 

1.359 

TOTAL  * 

19.518 

DIVISION 

7 

/ 

ESPO 

MSO 

ASO 

NUCfFUZE 

8WL 

M»MT0 

tL  Oil 

-Til 

n  -  n  on 

1KC 

.1  17A _ 

*  -III  _HQLISr _ 

2.  £69 

.276 

0.000 

0.000 

0. 000 

0.000  CONTRACTS 

u«L*7 

-  j£S-Q 

o afln 

-  7^* 

Uu - 

.485 

.374 

C.U93 

0.000 

0  •  000 

•500  OGA 

- - 

- irW7- - 

- 0*004* 

*900 

1*748 

4*862  TO  JAw 

- TECH  AREAS  - 

IN  HOUSE - LflHTRACIS - COCO - OCA - JOIAl- 


786 

848 


.  756 
—E2A. 


1.479 
— 8S5- 


•  443 

♦  AOS 


.896  2.863  .025  6.570  LAP 

—.276 - 1*083 - .874 _ _ 4.4?-* - HP  IS - 

.143  .J01  •  C97  .997  POLLUTION 

_*882 _ *£3J _ _ *-282  - -1*636 - SAFETY _ 

1.509  .737  .816  3.741  PROP^EXP 

0-0 CO - *245 _ 8*000 _ _ *903 FUZE - 

.319  .273  .065  1.100  ENERGY 

8*800 - 0*800 - —  0.8*8  -  — - *180 _ -OTHER 


PH 


PROJECT  TITLE 


- LCWSL  HMT  — 

FYZ  6  IN 

ENGINEER 


MILLIONS  OF  DOLLARS 
EXT  DIV 


START  IN  H  50C0  CONT  OGA 


TEC+t-AREA — IS--LAP- 


4041  AUTOEOUlPFORHORTARCCnPS 


TOTAL  = 


.  7 60 


TECH  AREA  IS  LAP 


— total  • 


4153  0£VFaKAMETERSF0RIKERTIAWELDR0TATING6AN0S 


TOTAL  = 


.350 


•  199- 


TECH  AREA  IS  MPTS 


— TOT  At — •— - 

4  214  P0LLUTI0NLNGRF0R196  3-65REQUlREMcNTS 


-YEGH—A  A — i  &-- LA  P 


PHONTELfcONE 

OANOERSON 

GKOBIALKA 

HSHARPE 

PSXERCHOCK 

I FORSTEN 


5349  tSPO 


-HW71 


-490 - -v  134 - .574 - .002 


4562  ESPO 


21SEPT71  .152  .056  .552  0.003 


5341  *SG - 22AP^24 - .-003—0^000 - .026 0-4  00 

28C9  MSD  HAY76  .127  0.000  .223  0.000 


4252 -ES PC—  34MAV78 - .474 - .125—  0.400 - 0.400- 

2136  ESPO  150EC77  .664  .463  .033  3.Q00 


TOTAL  = 
*4224 — A 


1.16 


TECH  AREA  IS  POLLUTION 


-JSHARZ 


-2  7  94-€SP^ 


21AUG7 1 —  .404  -4.000-  -4.000 —0. 


--TOTALr- 


r40V- 


-TtrGH-  -AREA-- 1  $-L  AP 


4  237  CCNTT  NT  PROCENG INHERING 


RWOLFF 


4122  ESPO 


SEPT72  .121  0.000  .009  0.000 


TOTAL  « 


•  13C 


-^254- 


TECH  AREA  IS  PROP+EXP 


-SDOLLMAN- 


^4713-fcSPO- 


4CPT73 - .034  —  .224-  4.003 — 0-400 


— TOTAL — * - 

4252  IHPROVEPRCSPROCFORMFGOFROX^HMX 


-TECH-AREA  IS-PROR*EXR- 


SOOLLMAN 


3717  ESPO 


SEPT73  .491  .057  0.000  0.000 


TOTAL  *  .546  TECH  AREA  IS  PRO P»&XP 

■4243 — A  UT4P-IL4T44HER/44RTC4  44»PR040f  Hfe  L  06  PROAS- 


iANOERS  ON 


-3142  -ESPO - 19  NO  473 - -241—4.944 - .056 0  .404 


TOTAL- 


-TECH-  AREA-IS-LAR- 


4267  I MPPO  VE OPROCFORGRA NUL  ARC  OMPfl 


LSOTSKY 


2160  ESPO 


0CT74  .  047  .009  .266  0.000 


TOTAL  *  .344  TECH  AREA  IS  PROP+EXP 

U  t _ HPT  Hflfre  POPCQN^rfltf  AT  Tfl  MT  A  BHVAHMQPL  AMT  £  _ 

9  L  vx  i;  |  r  TV  U4  rv“wW"04  “  ▼  “  1  AH  nn  i  p  nni  pm'I  w"  V  h  t  v  ■  — ■■■  — 


AMSMdlNSKY- 


1990  -ESPO— 


-TOTAL- 


1.46 


4285  TNTEQUlVTESTFORSAFETYtNGRFORAMHOPLANTS 


JRHARSICOVETE 

3906  ESPO 

17SEPT75 

.235 

•  044 

0.000 

•  121 

ismi  ocrr  njirrr 

TQftt.  peon 

77  AhJ*77 

U.C  a 

7 

* 

_  71 A 

JRMARSICOYETE 

3906  ESPO 

11SEP75 

o  .093 

•  005 

•  111 

.005 

TOTAL  * 


•  400 


TECH  AREA  IS  SAFETY 


T£CH  AR£A  IS  SAFETY 
4289  HAZAROCLASSIFICATIONOFPROF/EXPLOSIYES 


--.426- 


TOTAL  *  .214  TECH  AREA  IS  SAFETY 

4-310 — 9HS0R4CRYST4LW24«CNGFHHA/R0X - 


-H  RICCI - 


-216C-CSP0 


FC47S 


*  024 - .170 - 0.OO4—O.4O4 


-TOTAL- 


>194- 


TECH -AREA 


4  322  OSGNCfcITERI A+SYSTChARACTEROFELECTCONTLPROOFAC 


LHOOREHUS 


3064  ASO 


SEPT76  • C98  .060  .007  0.008 


TOTAL  *  .165  TECH  AREA  IS  MPTS 

a iii  ifPfrnPCHTPPTMftr  ilH  73 

o .% ^ r  n.r.  n  a  rr  x  n ..  .n  f  ^  ■"  ■ 


NSCPP 


0358-MS 


0.004  —.444  0.004 


-TOTAL—- 


-■201 


-TEvH  -ARcA-  IS  OTHER- 


4  341  I MPRO VEDNITROCELL  ULOS EPURIFICAT I0NPR0C 


80STRAUSS 


301**  ESPO 


APR77  .090  .575  0.030  0.003 


TOTAL  *  ,665  TECH  AREA  IS  PROPER 

-AC44 — I>tPKOVLC4IT-KOC€L4UU^fePAOC^ONTL - - 


— T-OTAL--= - .A50E-A1-IECH  AREAIS-CA-P 

4  431  A  UT  OEQUIPFOKHORTARIGNCTGS 


J «Lc A CH- - - - — 3446-  ESP-D- - H A4X7— ^ 4U4LQ 0 ~=JU CM-  4.4GC 

VJGRASSO 


4545 

ESPO 

15JAN77 

.061 

.040 

.549 

0.000 

M«;n 

IAW7S 

♦  426 

—  £ ♦C04 - 

3637 

ESPO 

16 JAN7S 

•  346 

•  020 

•  0  24 

0.000 

X7(*n  jrcpn 

17  JAN76 

.♦137 

—♦760 

-0.600 

4.00a 

3637 

ESPO 

JUL77 

•  C90 

.502 
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.031 
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5727 
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5*59 
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3717 
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JA?176 
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.197 
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0.0  00 
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.250 
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.069 
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5717 
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—TOTAL 
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TOTAL  =-  .592  TECH  AREA  IS  PROP*£XP 
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TOTAL  *  .502  TEtH  AREA  IS  LAP 

-4472  -OC4/OFLQOlPFORAUTO/><£CwFA-aOFOCWTCOREPROPBAOS 

— TOTAL— = - .215 - TECH- AREA-  IS-  CAP- 
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TOTAL  *  .325  TECH  AFE A  IS  LAP 
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C8PIPER 

RHAUSCHILO 
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-TOTAL 
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.  TOTAL — - _ .127  TECH  AREA  IS  MPTS 

7625  ELIMINATIONOFFACIlI  TATINGHONI  N  GO  PE  RAT  IONS  HGOOOHEIM 


TOTAL  = 


.133 


TECH  AR£A  IS  MPTS 


•TOTALS  MILLIONS  OF  OOLLARS** 
IN  HOUSE  *  7.149 

GOCO  *  4.45* 

CONTRACTS  * 


061 


OTHER  AGENCY  r 


916 


espo 

MSO 

ASO 

5*176 

1.443 

.096 

222 

.152 

.  C-  63 

2.  <579 

» 64  5 

•  i  07 

* 

.  34, 

.2,2 

0.  000 

!2.o2l 

2  •  66  2 
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00 

u> 
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2.244 

.548 
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1.617 
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.483 
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2.574 

•  321 

•  •  i  Vv 

- - 

8.4CG- 
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.681 
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•  161 
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TOTAL 


ie.6go 
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.  16  L* 
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C  .  3  J  it 

C .  0  GO 

•  IOC 

0.000 

3.000 

O.OGO 

•  25G 

TtCH  AREAS 
OGA  TOTAL 


.002 

,.935 

.572 

3.453 

C.000 

1. 18G 

.342  -  _ 

l.,4v 

O.OGO 

4.332 

G.040 

C.JOG 

C.  000 

1.059 

0.000 

•  24 1 

M,*TO 


.272 

IN  HOUSE 

0.000 

CONTRACTS 

.250 

GOCO 

.330 

OCA 

•852T0TAL 


LAP 

MPTS 

POLLUTION 

SAFETY  _ 

PRCP*£XP 

FUZE 

tN£PGY 

OTHER 


ICMSl  MMT 


FY79  IN 

MILLIONS  OF  DOLLARS 

PN  PROJECT  TITLE 

ENGINEER 

EXT  OIV 

START 

IN 

H  GOCG 

1  CONT 

OGA 
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oynurci  rnuc 
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6349  ESPO 
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.254 
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TOTAL  *  .316  TECH  AREA  IS  POuLUTION 
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iCUAflC 
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lif 
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1JUN79 

.237 

.070 
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0.000 
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0.000 
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.094 
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TOTAL  *  .  205  TECH  AREA  IS  LAP 
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-G*6Q0_- 

*642.  -6*11011 

TATAi  -  a  rrru  AO-'A  re  i  ap 
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22SEPT75 
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TOTAL  * 
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TCT4L 


Hr43- 
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TOTAL  * 
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FY79 


.086  .150  0.003  0.000 
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C9PIPER 
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PCASEY 


5737  9WL 


9MAR79 


•  069  C.000  .  037  0.000 


TOTAL  «  .106  TECH  AREA  IS  MPTS 

6167-— C-RE2PFE6PCRUSHF QRHGRlNQI-NG  -  — - - 


.PXASLY 


-573 — BML 


-9MAR2L9. 


*666 _ 6*006 _ *016 _ 6*600 


A 266- 6 4  T£ CM  AREA  -IS  -MPT-S- 


e^OTHS  MTtlInNS  nc  t  ♦♦»»»#+»»»»»♦»»»»»»»»»»»»»»»»»»•»»♦»»»»»••»»  »»»■» 


IN  HOUSE  = 


3*  956- 


■  GQCO-*. 


-6*676 


CONTRACTS  s 


5*J6i 


-OTHER  AGENCY,.- 
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5389  ESPO .  4*54 
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4285 — 4NT44UIYTESTFORS  A  FETY  ENGINEERING 

-TOTAL  .498  TLvH  AREA  IS  SAFETY 

.  PPRICE 

-  3022  ESPO 

_ F.176 - 

_ *4C  A. —  Q  .  Q00 — 0.0  00 

0.000 

425  8  EXPwOilVESAFfcSEPASENSITlVlTYCRITERIA 

RRINONER 

3825  ESPO 

FY76 

.  767  (2.000  0.033 

0.000 

TOTAL  =  .767  TECH  AREA  IS  SAFETY 


4  291  SlAST  &F FELTS INMU NFL AN? ENVXRON - 

PPRICE 

3022  ESFO  - 

FY26 

—  —  ..  ICO 

C.09Q 

0.900 

0.000 

TOTAL  =■  .100  TElH  A  REA  IS- SAFETY. 

45C  8  P ROCESS IMPROVE OPPRESS ABLE RJXC  OMPS 

soollman 

3717  ESPO 

FY7  d 

.17  2 

•  334 

0. 0  00 

0.009 

00 

<o 


TOTAL  *  .506  HCH  AREA  IS  PROP^tXP 

-4312  INJ£C7M0L0lN6F0RP«00UGTI0KcXPLOSlMtL06- 

TOTAL  *  .279  TECH  AREA  IS  HP 

4322  OLSIGN/CMAROFELECTCONTSfSFORPROOFAC 


TOTAL  »  .502  TECH  ARE*  IS  MPTS 

4341  -I  MPRO  V£NITROCcLlULOS£P9R  I  FIG  AT  IQNPROG 

-  TOTAL-* -  . 563  TECH  AREA  IS  PROP+fcXP 

4*9  3  OEVHcTHFORCONSOLa AUTOmSSYOFSHALLHINLS 


TOTAL  -  .392  TcoH  AREA  IS  LAP 

-6-736  T  EGHREDAGCcL THROUGH COMPUTE RINT  EGRATEOmFG 

-TOTAL  *  .  340  TECH  AHA  IS  HPTS 

673  3  ULT  RA  HI  GHSPctDMET  A  LRE  KOl/ERART  I L LEFT  SHELL 


TOTAL  -  .297  TECH  AREA  IS  HPTS 

6369  -A*HUNlTIONFORTHfci2fr*HrAN<MAlNARHAMEMT - - 

-TOTAi.-^  3.73  TE OH- AREA  IS  01  HER  — 

4462  HOOlFIECFADF/MULTIBASiPROFELLANT 


lmanassay 

6144  ESPO- - 

FY3* - 

^-155 

— *126 

5.000 

MOORE MUS 

3G84  ASO 

FY78 

.257 

.237 

•  000 

M  BLAIS 

3637  eSPO 

F-Y77 

*174 

-♦413 

0.003 

SLOHBAROO 

5348  MSO 

FY78 

•  110 

•  10G 

•  182 

SHART 

-4724-  MS6 - 

FY74 - 

-  .155 

O.OOC 

•  160 

RPOHL 

3121  MSO 

FY79 

.117 

o.coo 

•  150 

- JMOlA 

-  3424  -ESPO - 

FY79 - 

- — *44  7- 

•  983 

2.396 

LLIMPICKI 

3637  ESPO 

FV77 

.34  1 

•  509 

O.OOC 

TOTAL  *  .t>50  T£c,H  AREA  IS  PRO P*£XP 

4^65  -AOTOlNSiRTIONOFGREHAO^LAYERS-- - - RHAOSCHILO  - - 4545 -€SPU - FT74 - *225  .125  0*300 


jqj A  *  35&  TtvM  IS  L A^*-  _ — .  _  _ _ _ _ _ _ _ _ _  _ 

4310  DHSORwCfrYSTALwIZATIONOFHMX/ROX  LSILBERHA N  2160  ESPO  FY75  .278  0.000  0.000 


TOTAL  =  .276  TECH  AREA  IS  PROP+EXP 

7730  HFCCFSL ITklWGBRfcE-CHSE  ALS  - - - — - - P-CASEY  -  - - 3tU  4HL - -5479  - *454-  t.OOC  0.000 


-TOTAL  *  .*53  T€4^  AREA-  IS  MPT S 

7  520  CONSOFCRIlHATLSFORGUHTUBcS  PTHORNTON  5517  BML  FY80  .236  0.000  0.000 


TOTAL  =  .236  TECH  AREA  IS  MPTS 

7525  BGREE  VACU ATOR GORING - P-CASEY— - 5611  BML —  5*86 - *111  0*000  0*000 

TOTAL  •  .til  -T6GM  AHA  IS  MPTS 

7926  HOT  IS CS TAT  13 PF ESS  CFLGOROCOMP  PTHORNTON  5517  BML  FY83  .216  0.000  0.  000 


TOTAL  *  .216  TECH  AREA  IS  MPTS 

7927  Gf*OF*AS€NACM6URFAC€S~ 

-TOTAL  -  _  .860E-8-1  TCOH- -AREA-  IS  -MPT  S 

7  928  R09TI  ZE08i: NCHOPERS 


P- CASEY - 


VMONTUORI 


-5641  -SML - FT  50—  —  *046  -0.003  0.400 

5224  BML  FY83  .113  C.000  9.030 


TOTAL  =  .113  T£CH  AREA  IS  MPTS 

502^  *I6HSF£L0A8RASmB£tTGRX*C - — 


CASEY 


-TOTAL- - *424 - -T6CM-4PiA  -IS— MPTS  - 

80  26  APPLSYNTHQUENCHANTSTOGONTUSE 


PTHORTON 


_441V-4ML - FT  56-  .324  0.00C  0.0  30 

5517  BML  FY88  .143  C.000  0.000 


TOTAL  *  .143  TECH  AREA  IS  MPTS 

44*T  — P  ASSTrt*yST*AO*RTSTFOR  TUBE  TORM-  — 


Tcru  io;i  ic  ante 

8357  0 UA LR IF LING  BROACH REMO YALSYST 


P  CASCT- 


P  CASEY 


mi - 5*78 - *269  0*080  4*003 

5611  8NL  F YOG  .215  O.OGO  O.OOJ 


TOTAL  *  .215  TECH  AREA  IS  MPTS 

6859  S  AL  V  A  6ECA4MONC6MP  S6YELECT  0 


IV!  wt 


-.152 


TECH  AREA-4S-HPTS- 


806L  I  MPMFcPROCRc.LT  OFINALI  NSPOFCNTUBcS 


—  TPOCMILY - 5747—  BMC —  FT  80  - *152  6*000  0*000 

G  GALiO  5453  BML  FY8G  .268  0.800  0.000 


0.000 

9.000 

3.003 

0.000 

•  025 

C.003 

0.000 

9.000 

0.000 

0.000 

3.309 

3.000 

0.000 

0.000 

3.003 

0.000 

3.000 

0.000 

0.003 

9.003 

0.000 

o.coo 


G  GALLO 


5453  BML 


TOTAL  *  .265  Tf*„H  APIA  IS  HPTS 

61-.S  LSTPOLGhTHDuLANKS 

TOTAL  *  .66* t- (;  ftCH  APIA  13  MPTii 

6136  LOCAL  FO  »OERCrtAH3E  R9  CRiNG 

TOTAL  *  .69.E-CI  T c. CH  AP*A  IS  hPTS 

61*7  C A tcPfCiDLSJSHFORKGK TIDING 


Total  *  . 546 

62C  i  h ATsRIA L  hAhOlInG 

T  £  v»H 

AREA 

IS 

MPTS 

TOTAL  *  .113 

TECH 

L?-_C. 

IS 

HPT  5 

6  3-1  HALLOwCYLuUTOFFNACH 

TOTAL  3  .  o^i<£*  \  i 

6392  KL  YWA  YHILlI'IGjiACH 

T  wH 

ARIA 

IS 

hpTS 

TOTAL  =  .242 

TICH 

-REA 

IS 

H°TS 

VO 

o 


LSPO  riSO  ASO 


‘..SZ- 

.857 

.257 

7c 

.7s4 

.237 

3.  7  3* 

.522 

.  008 

*.t:* 

.225 

C .  j  0  w 

1  6.  1 3  . 

2  «3o6 

.502 

hOUSj 

CONTRACTS 

LOCO 

2.82“ 

1.036 

1.51D 

3.252 

.23  7 

•  343 

.222 

.2e  3 

0.  000 

L.t?* 

- - 

..346 

1.397 

j  .  w  G  j 

•  3**5 

G.GuO 

0. 3G3 

.315 

.919 

o.  aoo 

.  3«*7 

.95  3 

2.396 

P  CASEY 

5  fell 

3«L 

F  Y60 

.065 

i.CCC 

S.C3C 

o.cc: 

P  CASEY 

5611 

9WL 

F  Y  8  5 

•  059 

O.OLC 

0.003 

o.eeo 

P  CASEY 

5611 

3WI 

FY79 

.34  6 

3.003 

0.000 

C.003 

HGOOOHEIM 

5507 

8VL 

FYSO 

.  113 

o.en; 

0  •  0  j  j 

9.CC0 

P  CASEY 

5611 

FY63 

.069 

V.OOC 

0.0  32 

0.3G3 

P  CAST 

5611 

9WL 

FYOvi 

.242 

C.003 

0.CG3 

C.C03 

TOTALS  MILLIONS  OF  DOLLARS4 
IN  HOUSE  *  9.326 

GOCO  =  5.V57 

CONTRACTS  *  -.2feC 

OTHER  AGENCY  =  .225 

TOTAL  *  19.672 


DIVISION 


(FUZE 

awL 

.345 

3.5C5 

L.QOO 

Z  •  30  G 

0.  000 

0.000 

L.QCC 

:.3Gi 

.345 

3.505 

M*NTO 


C.023 

IN  HOUSE 

0.000 

CONTRACTS 

0. 000 

GOCO 

c.o:o 

OGA 

o. ooototal 

TECH  ARE m3 

total 

.2  iC 

5.576 

LAP 

.325 

3.562 

HPTS 

0.  000 

•  505 

POLLUTION 

'  r  r 
-  »  *  >  * 

1.275 

SAFETY 

C.J  30 

3. 3*5 

PROP*E<P 

3.030 

•  345 

FU  ZE 

0.000 

1.23- 

ENERGY 

0.0  90 

3. 72fc 

OTHER 

PN 


PROJECT  TITLE 


- LCWSL  HM T- - - - - - 

FYfll  IN  MILLIONS  OF  DOLLARS 

ENGINEER  EXT  DIY  START 


697-6  -44  QN76  XI4RR4S €R¥A  IT  VEF^JRHGM - - 

-TOTAL  -* - - .344 - -TECH  -ARt  A  IS  OTH*.R - - -  — 

40GC  A  UT OMLTEOH55  OET ONA  TORPROQLCTI ONEQUI P  PMONTELEONE 


— MSTROUKOFF  -  2770--KSO 


-F-Y40-- 


5389  ESPO 


FY7i 


IN  H  COCO  COST  OGA 

.344  O.OQO  0. 000  0.000 

•  131  .473  0.000  0.000 


TOTAL  s  .604  TECH  AREA  IS  LAP 

6027  COHaiNEGSGLtfCWTRECdtfEkY/ORVlNGS-aPROP  — 


-TOTAL  -x 


.443 


I£LH-A«A  IS-PROP*  exp 


405  9  OFTCFNITROOPARTICLESSIZE 


- EQOZZA 

CLEHIS 


1241--ESPQ 


5572  ESPO 


-XY44—  - .119  .264  0.000  0.300 

.226  .657  0.CGC  0.000 


FY79 


TOTAL  *  .883  TECH  AREA  IS  PR0P*tXP 

4461 — NUROCUANlNOXNEPROCQPl - 


-  -ALITTY 


-TEVH-  A4EA  4S-PROP*tXP - - 

4062  AUTOHFGSYSF/MORT  ARINCREMENTCGNTAIFCR  PBONNETT 


—T0TAL- 


.926- 


4496-XSP-O - FJT44 -  .220  .7  0  0  0.0  00 

4496  ESPO  Fy7 9  1.575  C.530  0.003 


TOTAL  =  1.56  TECH  AREA  IS  LAP 

-414  7~  4U3TOM  ATEOL  OAOlNGOf4.ENTtP.COR4  I6NXTCRS- 


— TOTAL  X - 1.4r0 - TECH- -ARE  A  IS-LAP- 

4145  CONTROLORYlNGlNAUTOSaPROPHFG 


-  EMEREZ 


RmANNO 


4162  ESPO  FY79 

5522  ESPO  FY81 


.916  .184  0.000 

.3 33  .219  0.030 


TOTAL  * 


— TOTAL~x. 


.552  TECH  APIA  IS  PROP*£XP 


-1.  15 - TECH  AREA  -1S--HP1S 


4  20  3  TNTCRYSTALLlZtRFORLARGECALMJNITION 


W SHARPE 

P90NNETT 


4742.  MSO  _  FY7.9 _ .220  .933  O.COO 

4496  ESPO  F Yd  0  •  3C  2  C.000  0.000 


TOTAL  «  .302  TECH  AREA  IS  PR0P*EXP 

•4414  — 4E-TCU  TT 1N60FENERGE-TTCMAT2R1ELS-- 


aSTRAUSS- - 


_70TAC-x - — S2CE*41— TE-lH-  AREA  44  RRGF.»tXR - - -  — 

4225  REOHATERPOLLUT I0NA9ATLHE  NTSYSTEH  JCARRAZZA 


3014  ESPO - -EY84 

3544  ESPO  FY79 


.052  £.000-4.0  00 


•160  0.000  0.000 


0.000 

0.000 

3.000 

3.000 

0.000 

3.000 

O.OQO 

0.000 


total  =  .160  TECH  AREA  IS  POLLUTION 

-6226  llMLTNtJiCNIT-QRSEORHATE  RPOL  LUX  A  NATS 


-TOTAL-- 


-  4S-  PQUMTZO 


4231  INHOUSEREUUSEOFPOlLUTIONABATEOHATERS 


iMESTEROAHc 

0  FREEMAN 


4749  ESPO  —  - -  F-Y44 - 

4256  ESPO  FY80 


♦  C54  .315  0.0  00 

•  272  .192  0.  000 


.  0.000 

G.003 


TOTAL  «  .464  TECH  AREA  IS  POLLUTION 

4266-  Nf-GIiLSPtCTAlESJEGUlPfVHAGfQHERSUPRLX - 


- -TOTAL  — « - 

4  281  CONSERVATIOflOFENERGYATARMYAMMOPLANTS 


-.754 


T  £6*1  AREA  IS-FUZE: 


MHOLLcY 


JSMOTINSKY 


—6376  AiEO _ FTAO. 

3998  ESPO  FY75 


.759  0.004  0.Q00  O.OQO 

•  537  .634  0.  030  3.000 


TOTAL  « 


1.17 


TECH  AREA  IS  ENERGY 


-P  PRICE 


_ .444^ _ TEC.H~  A.RIA  IS  SAFE! Y  - _ 

4288  E  XPLOSItfESAFESEPASCNSITlVlTYCRITERIA 

TOTAL  *  .720  TECH  AREA  IS  SAFETY 

4296-  2  V ALOfNt XAHINERE  C-YCLEONHAA  PO  -  L  XNE - 


RRINOER 


3828  ESPO 


-TOTAL- 


♦•472—  UCH  ARIA  IS-PRQP*..**— 


4  30  5  AMHUNITIONFORT HE  1 20  MHTANKMAIN ARMAMENT 


JHOLA 


3320  ESPO 


XY76 

,  _ .441 

C.00G 

-Q.  0  00 

0.000 

FY76 

•  720 

O.COO 

Q.  003 

O.OQO 

FY81 

•  443 

•  029 

0.000 

0.000 

FY79 

3.071 

.917 

0.000 

0.000 

TOTAL  =  3.99  TECH  AREA  IS  OTHER 

4 3  ? ft  a III  KPAfiPCHT  PPT  Mfif  ftfi  T1  TH 
v  w  "nvunrrvronirriifivMH  xn 


G*  HSO 


FY74- 


,42*  4,444-  4,000  -4,  004 


— 70TAlr- 


-  TE  GH—AREA — IS--4T  Hg  R- 


4  341  I  HPROVENITROCELLULO  SE  PURI  FICAT  ION  PROC 


H8LAIS 


3637  ESPO 


FY77 


•519  .246  0,000  0.000 


TOTAL  »  ,  765  TECH  APIA  IS  PROP*EXP 

_L  ft  nA/>c  cp  THPO  Ailr  HAlT  CPAPrflH 
““7  ”  rnuvt  KwVcnw  •  iruT\wn 


-HRIGGI- 


- 3 7 EL  ESPO 


-FY7S 


•451 - ,544 — 4,  0  00—  -4.400 


-T5T4L- 


r3-97— 


-TECH  -A  f  £  A  -15~-PR0P*£*P- 


450  8  PROCESSIMPROVEOFPRESS  A3LEROXCOHPS 


S00LIMAN 


3717  ESPO 


FV78 


•050  *213  0.000  4.000 


VO 

KJ 


TOTAL  «  .263  TECH  AREA  IS  PR0P*SXP 

xl7i  a  np\inpr  nMPnTr  pa  TnpnHfnnPfnRH^Mj^/r.4<g/niTHPT cn crt u 

v  r  a  u  v  u  »vr  v  vn  f  v  1  u  i  ut  i/Ti  w  v/r  rv»'  nyrn  jt  f  v  vr\f  r  t/  fTT  r  ?  gu  7vn 


-WT4L- 


ri57 


6738  ULTRA HlGHSPEEOHET  ALRE  MOVERART ILLERYSHELL 


—FLEE 


RPOHL 


3679-HS0-- 


,157 — 4.000 - 0*000 — 0,004- 


3121  HSO 


FY79 


•057  C.000  0.000  0.000 


TOTAL 


-TOTAL- 


•570E-01  TECH  AREA  IS  HPTS 


.224- 


7916  APPLOFLOWCOSTMANORELMATLS 


-  TECH  A  REA — iS  HPT  5  - 


HGOOOHglH- 

H GOO 0 HEIM 


-50V9-  BWL - FV74 - ,224—  0,400  4,000  4.404 

5849  BWL  FY79  .160  C.000  0.000  0.000 


TOTAL 

-7025— 


•  166 


TECH  AREA  IS  HPTS 


—TOT At- 


•244-= 


-TEoH— AREA  -IS  HP  TO 


7927  GENOF6ASEMACHSURFACES 


- P  CASEY - 

P  CASEY 


551L-4WL - 


5611  BWL 


F-YAQ 

FY80 


, 2*-8  C.000  -  0.004 — 0,000 


•137  C.00Q  0.000  0.000 


TOTAL  *  .137  TECH  AREA  IS  MPTS 

-7424  ROOT-TZEOBtrNGHOPRS - - 


VMONTOORI 


— TOTAL- 


r25? 


7948  E  STABCUTT INGFLUI0CNTL SYST 


T ECH-A RE A-IS-  HPTS- 


5224—8WL - FV80 - ,257-0.000  0.000  4.000 

BWL  FY81  .163  C.000  0.000  0.000 


TOTAL  =  .163  TECH  AREA  IS  HPTS 

-8434  — MPGStHOtr  F-GREL-A-ST  CM  E-FICSE  AL-S - 


BWL  FV41 


— TOTAL- 


^550£-€  1  TECH  -AREA— 1C -HPTS- 


8034  MFGSH CPFLOORFEEOB AC XS YS 


BWL 


FY81 


•  085  —  0.000  0.000 — 4.000 

•296  8.000  0.008  0.000 


TOTAL  * 


-TOTAL- 


.296 


.204- 


TECH  AREA  IS  MPTS 


TECH  AREA  -IS  -HPT5- 


8102  applofowder»ctalfcrg£Tohpns:ohps 


PTH0RNT0N 


- -BWL - FT  41 - ,20  0  0.000—  0.0  40—  4.004 

5249  BWL  FY81  .163  C.000  0.000  3.000 


TOTAL  *  .163  TECH  AREA  IS  HPTS 

8447  -*TGHVfcLOCITTMA€MTAG - 


-44GOOOHEIM 


-  5849-  -BWL  - FY4L- 


—  ■  ,6S5E^0 1 — TECH — ARe  A — I S-  -H  P  T-S - 

0105  ESTR0UGHTH08LANKS 


P  CASEY 


5611  BWL 


FY80 


.064  C.000  0.040  0.000 

•307  C.COO  0.000  0.000 


TOTAL  *  .307  TECH  AREA  IS  HPTS 

4154  -LGCA  L  PO  HOE  RGH  AH  BE  fl  BORING -  - ■ - PCASEV - 5614— BWL - FY80— - -^159  -0.000  4.  030  4.000 

1*107  ^CREEPFEEOCRUSHFORMGRINOINO^4- ^  ^  PCASEY  5611  BWL  FY79  .073  C.000  0.030  3.000 


TOTAL  *  .730E-G1  TECH  AREA  IS  MPTS 

5116 — SQUtETELASTOFCANNONGOMPS— - - -HPOWIS - 54-43  -BWL - 57-41 - ,240-  0.000 — 4,000  0.4C0 


—TOTAL—* - ,200 - TECH-  AREA — IS-  HPTS- 

0119  DIMST ABILITY OF VI BRA TORY  ENERGY 


•099  0.000  0.000  0.000 


RF1RRARA 


5507  9WL 


FY81 


VO 

U> 


TOTAL  ■  .99k£-tl  T£wM  AS-a  IS  HPTS 

JLTPLOFAOATPl^COHTkCLJ^H 

-TOTALS  —  •224 - T£^m  ISMPIS-  - 

61J5  2N0C*UEnMFGF0*MPNSCCMPS 


TOTAL  «  •  ?»w-  T£vH  A*£A  IS  HPTS 

4*36  — i*P*JlMFULScPR06**SF3MM*OaA*JLlCSI-HUvATORS 

—TOTAL -  ■  - .640E-01  TEC H  ARt*  IS  i*BTS 

6151  P  ORTA  8LLENGRAVING  SYS 


TOTAL 


.  O^tE^tl  T£ lH  APIA  IS  HPTS 


— TOTAL  *  —  .2  AS  - 7*4*  AREA-  IS  liPTS 

6153  I HPV0oUNTO5£HT CA  PFORROTA  RYFORG 


TOTAL  «  •  33*  TECH  AREA  IS  HPTS 

4**4-  CT1SIRI4UUOMC - 

-TOTAL  * - - ,437  —  -  TiOH-ARtA  IS  KPTS 

6  341  HQLLOHCYLCUTOFFHACH 


TOTAL  *  .164  TECH  AREA  IS  M»TS 


R ME  INmART 

5672 

3ml 

FY01 

•  225 

C.80C 

.  c.coc 

3.  COO 

9MI 

FT51 

.750 

3.L0C 

o.o  :o 

9 .000 

- 

3ML 

FYAI 

•  600 

0.00? 

C.  060 

3.009 

VHONTUORI 

5224 

9WL 

FYOi 

•  06  4 

c.ooo 

8.  000 

3.000 

TPOChILT 

—  5717 

auL 

FT61 

•  26ft 

c.coc 

fi.OOO 

3.C03 

FmEISER 

5  649 

9ml 

FYOI 

.336 

c.ooo 

0.  000 

3.009 

gamoerson 

5719 

BML  — 

FY61 

.337 

C.Q0C 

0.030 

o.eoc 

P  CASEY 

5611 

3ML 

FY04 

.164 

c.coc 

0.030 

3.0CO 

TOTALS  MILLIONS  OF  OOLL  «$•*•••••••*' 

IN  HOUSE  ■  17.275 

COCO  *  6.522 

CONTRACTS  *  8.080 

OTHER  AGENCY  >  0.630 

TOTAL  *  23.797 


DIVISION 


ESPO 

HSO 

ASO 

NUC*FUZE 

3ML 

M*HT0 

—4  0.202-1- 

- *-  ULOl - 

- O.uOO- 

-.759 

-5.213 

_  .  -0.060 

IN  HOUSE 

5.569 

.933 

6.000 
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446678 - 5TPDYTf,STRTJWE‘NTAT TON  - 

446678 
446678 
446678 
446678 
446678 
446679 
446679 
446679 
446679 
446679 
446679 
446678* 

446679 
446978 
446978 
446978 
446978 
446979 
446976 
446978" 

446979 
446979 
446979 
446979* 

446979 
446979 
446979 


MOCAUTUMEcTSYST 
~PRCCTNToCTOt4CYCLOTOL 
install  INSTRUMENTATION 
- prtOTLlNFTESr - 

TECHRpT ( INTERIM) 

- oso^p^r^rnxiNnsrsT 

PROirUREMIxiNGSvST 
HA2ARDSANALYSI9 
INSTALLMlxINGSYST 
- PRCTOTCn —  — 


FINALtEcHppT 

-TTKAL-39TRPT  - * 

FINAL30lHpT 
“PRCORAMAUTHORI7ATION 
AWARDpM4SF1C0NTRACTFQRM483 
-CONCEPT  4f faSSTUH I ES 
OSGNPROTOFORM4a3 

-peV^COPESOfWORKFOROUALCAPASlLITY 

OSGNAflUiLolNSP^EVICE 

-progRamauthorhation 

AWARUCONTpACT 

-AWAROPHaSE2CONTRACTFO«M403*M5o9 
CONCEPT ♦FFASSTMDIESFORM5U9 
-8UILPP^OT0EQUTnFORM4B3 
0SGNPr0t0f0RM5^9 
~BUILOPROToFORMs09 


OCT76/OCT78MAY79/OEC79 
NOV78/NOV78JUN79/MAR80 
“FEB79/FEB79AUG80/ 
HAY79/MAY79JUN80/ 
0CT78/0CT7BFEB79/DEC79 
APRSO/APRflO JUL80/ 

"JUL79/OCT7VSEP80/  - 

AUG79/MAR8OJUN0O/ 
HAR0O/  5EPS0/ 
AuG79/AuG79JuL80/ 


SEP80/ 


N0V80/ 


- rAOOJT 

(ADD)  E 


DEC79/DEC79APR0O/APR0O 

E 

AUG0O/ 

0CT81/ 

( ADO)  E 

JUN0O/ 

OEC80/ 

( AOO)  E 

JAN01/ 

APR01/ 

(ADO)  E 

APR01/ 

JUL81/ 

(ADD)  E 

FEB81/ — 

OCT80/ 

(ADD)  C 

JUL81/ 

APR02/ 

(ADD)  E 

MAY8I/ 

SEP81/ 

(ADD)  E 

JUL01/ 

APR02/ 

E 

JUN02/ 

JUN02/ 

T 

FEB78/FEB78 APR78/APR70  E 

FEB78/FEB78MAY78/HAY70  E 

DEC79/  JAN0O/  E 

ApR78/APR7«FEB78/FE88o  t 

JUL78/NOV78AUG70/FEB79  E 

AUO76/MAY0OFEB78/MAY8O  E 

FEB80/  MARS  0/  E 

JAN79/JAN79MAR79/MAR79  E 

MAR79/FEB790EC80/  E 

NOV79/NOV79JUN0O/  E 

JAN01/  APRS  1 /  e 

MAY81/  AUG01/  £ 

AUG81/  NO V0 1 /  E 

SEP0O/  E 

JUN0 1 /  E 

NOV77/JAN78NOV77/JAN70  E 

FEB78/FEB78JUL78/JUL70  £ 

JUL70/JUL78OcT78/  (OEU  E 
OCT78/  APR79/  (DEL)  E 

JAN79/JAN79FEB79/FEB79(AD0)  E 
OCT 78 /OCT 7 8 SEP 79 /SEP 7 9  E 

OeC70/MAY79OeC78/MAY79  e 

MAY79/MAY79SEP79/SEP79(ADD)  E 


-  INsiALL*AcCEPTYESTEOUlpFoRMA034M5O9 

446979  ”  *  — COMPLTPP/DOFM^riNALRPT 
446979  OSGN^BPILOCONCFPTMODELS 

446979-  -  ••  UCeuG^EvALCONC^PTMOOELS 
446979  OSGNabUiloSYSPROTO 

4469Q0  — RECVOfU%0$ 

446900  BUI LDsYsTPROTO (DUAL) 

446900  OEBUGPHOTOW/INCRT 

446^00  smipmnstalia^oco 

446980 - DCBWG*SMAKE00W^W/HE  \ 

446900  ACCEPT A ♦G0COW/*F 

446900  TDPFORHrpLlCATFS 

446900  FINALRPT 

447270  -  RECPTO^FUNOS 

447278  CONTNaCTAwARO 


DEC78/ 

APR79/ 

(DELI 

E 

MAY79/ 

JUL79/ 

(DEL) 

E 

APR79/ 

OCT79/ 

(DEL) 

E 

JUL79/ 

JAN60/ 

(DEL) 

E 

JAN0O/ 

JUN80/ 

(DEL) 

E 

JUL0O/ 

SEP80/ 

(DEL) 

E 

JUL80/ 

OCT0O/ 

(DEL) 

E 

SEP79/SEP79JUL0O/ 

( AOD) 

E 

DEC79/OCT79AUO80/ 

(ADO) 

E 

FEB80/SEP79MAR81/ 

(ADO) 

E 

NOV79/NOV79NOY79/NOV79 ( ADD) 

E 

NOV79/ 

MAY0O/ 

(DEL) 

E 

SEP0O/ 

MAY81 / 

(ADD) 

E 

JAN01/ 

JUN01/ 

(ADD) 

E 

FEB81/ 

JUL81/ 

(ADD) 

E 

MAR0I/ 

AUG0I/ 

(ADD) 

E 

JUN01/ 

SEP81/ 

(AOD) 

E 

ApR0 I / 

SEP81/ 

(ADD) 

E 

OCT77/DEC77 

E 

JAN78/JAN76JUL78/AUG70(ADD)  E 


125 


447>7« 

eeASSTUjYoFALTPRUNOEHCONSIOERATlON 

0CT77/A')G78HAY78/JAN79 

E 

447??# 

UtT^OrBLsTAPPoOACHFOrfHAGFAe 

JUN70/JAN?9JUL78/JAN79 

E 

447*78 

OEVStLtCTcONCFoi 

APR79/HAY79JUL79/JUL79  (AOO)E 

4  4  7??0 

MWt PARE SCoPEOP -OR* 

FEB79/FE079DEC79/  (DEL) 

E 

447278 

juryrigte5t 

MAR79/APR79JuL79/JuL79(A00) 

E 

447*7 6 

finaltcchrpt 

447*70 

F  INAL3& 1 hoT 

JUN8O/JUN80 

E 

447479 

ERGRSTOYSaMARKpTSURVEY 

MAY79/SFP79  JUL80/ 

E 

447479 

LaB/8ENCMsCALFqT0y 

JANRO/ J&N0O  J(Jt60/ 

E 

447*79 

hazarda  4L 

JAN0O/JANROJUL8O/ 

E 

447*79 

F IKALRPT 

JUtBO/  AUG80/ 

E 

448177 

tiVGKANAL0FPYMni  YSISSY5T 

SEP77/SEP77AU&78/AUG70 

E 

448179 

ScLECTC;v|Tr*IS5UEC0NTRACT 

DEC78/  APR79/ 

E 

4*8179 

^ ILoTPL AvT 

MAY79/  OCT79/ 

E 

448179,6b 

PURCHASEErjUlP 

NOV79/  HAR80/ 

E 

4  *  H  *  80 

j?^stallpilotplant 

APR80/  AUG80/ 

E 

4481  HO 

EVAhpILOTpLANT 

SpPflO/  JAN31/ 

E 

448180 

fjnalrPt 

FF001/  MAR81/ 

E 

449878 

CONOUCTSTyOYPPnGRAM 

MAR78/MAR78HAY78/HAY70 

M 

449H78 

►  EA5i>TU0Y 

SFP78/SEP78DEC78/FE079 

M 

4 4 VO 70 • 79 

dsgneouip 

SEP78/SFP78 JAN81 / 

M 

449*78 

F  Afa*  1N5tAllEQ«|TP 

MAR79/  SEP80/  (DEL) 

M 

449H79t8w 

FABtUUlP 

HAR80/MAR80APR81/  (ADD) 

M 

44v*79 ♦  b* 

inSTALL£Q,jiP 

JUL0O/  HaY81/  (ADO) 

H 

449880 

DEBUOEUJIp 

JUL80/  JuNBl/ 

M 

449*80 

F IKALRPT 

DEC80/  DEC80/ 

M 

449678 

FIKALRPT3-1 

SEP80/  SEP80/  (ADO) 

M 

449*79 

►  IKAL301RPT 

SEP81/  SEP81/  (ADO) 

M 

449880 

FIKaL301RPT 

OEC01/  DEC81/ 

M 

450*78 

FUGRDAt ACOMPL 

DEC78/OCT78JAN70/JAN79 

E 

450078 

EVAlCoATTcCHS 

JAN78/JAN79HAY78/MAY79 

E 

450878 

hAZ^ROA'JAl 

MaY79/HAY7’SEP79/hay8o  (AOD)E 

45O078i 79 

PIL0TPLaNtDSGMCRIT*0SGN 

JAN79/JAN79SEP80/ 

E 

450878 

F I K ALRPtF  y78 

N0V79/  DEC80/ 

E 

450079 

ENCLOR YER*U*J I ^CHARGE ( A7 ) 

FEB79/FEB79APR79/HAR79 

E 

450079 

COvlHPH'jToCELU'ORTS  (a*  ) 

FEB79/FF079FF879/FE879 

E 

450879 

IN5TALL’1AkEUPATRSYST(A7) 

FEB79/FFB79FE679/FEB79 

E 

450079 

1RSTAlLa7rESL«»oRySYST(A7) 

FEB79/FEB?9haY 79/MAY 7q 

E 

450*79 

lNSTALL*AswSD>UH4ATERSYSTS(A7) 

MAR79/FEB79JUN79/MAY79 

E 

450*79 

OtVCNTLSYsT  <A7i 

JU^79/FFB79AuG79/MAy79 

E 

450HT9 

FVALMOU(A7) 

JUN79/MAY79AUG79/MAY79 

E 

450079 

F IN ALRPT ( ^  7 ) 

JUN79/JUN7VSEP79/AUG79 

E 

450079 

I  J5TAlL*ysSMOn«tTuR0ODRyER 

NOV80/  MARBl /  (ADD) 

E 

450*79 

F I N  aLRPTF  y79 

MAR81/  M4Y81/ 

E 

450080 

hazaR05an*al InfoT 

MAY8O/MAR0OMAR8I/ 

E 

450080 

k  JPCUF IlTfrLN^pOSGN 

SFP80/  JAN81/ 

E 

450000 

EIPCOFlLTrRlN5TALL 

FFB01/  JUN8)/ 

E 

450*80 

COATlNorVALA3.^4 

SEP0O/  OEC80/ 

E 

450880 

EIPCOEU,iU»TEST 

JUL81/  Au681/ 

E 

450000 

F  I*COF  luTrRLVAi 

SEP81/  JANB2/ 

E 

450*80 

F IFiLRPTFyq^ 

DECRl/  APR82/ 

E 

6*1)74 

M4U.PRVC 

JUL73/SFP73SFP73/OCT73 

Q 

621174 

JUL73/SEP73DEC73/UEC73 

0 

621)74 

pRCCtNG.7 

OCT73/OC T73MAH7*/MaR7a 

0 

621174 

FAepRotnpWEFo»M$ 

JAN74/JAN74JUN74/JUN74 

0 

621174 

PPCOOF0UVA2OODTES 

APR74/APR74JUN7*/SFP7a 

Q 

621174 

tULLiS?  ICTEST*fVAL 

JUL74/OCT7ADEC74/NOV7S 

0 

621175 

nP|U0  mAtL 

N0V74/N0V74FEB75/AuG75 

0 

621175 

OPTO»‘PK<rFr>RMOSrtN 

NOV74/NOV7AFEB75/AUG75 

0 

621175 

F  abo^p/  Moots 

JUN75/JMN75AMG75/AUG75(AD0) 

0 

621175 

M0C0l*FU9MT00L5 

JuN75/J<iN750CT75/N0v75  (ADD) 

0 

621175 

F  ABO^  P^'IPRE^  OR  *S 

SFP75/0CT750CT75/N0V7s(ADD) 

0 

621175 

F Ay AM72  BnOlES 

OcT75/OFC75M4R76/MaR7/s(aDD) 

0 

621175 

rECRRp) (CoLOpp^C) 

JAN76/FFB76MAY80/  (ADD) 

0 

621)75 

FABPRE^ORmS 

NOV76/APR77JUN77/MAY77 (AOD) 

0 

621)75 

Fab«CCLmOpIE5 

MaH77/PaY77JUL77/JUN77(aOO) 

0 

$21175 

PITT^ST 

JUN77/N0V770CT7 7/NOV 78 (ADD) 

0 

$21175 

PANELIST 

JUL77/0CT770CT77/HAR7q(ADD) 

0 

$21175 

TEC«KPt (HcCCPR^c) 

FEB78/HAY78JUN80/  (ADD) 

0 

$47276 

FUNUSRtcVD 

N0V75/0CT75N0V75/0CT75 

M 

$47276 

feasstOyscopeofwork 

F£B76/FF076APH76/APR7n 

M 

$47276 

CNTRAWAWU 

APR76/MAY77JUN76/SEP77 

M 

$•7276 

feas°sgu 

JUN76/  AUG76/  (DEL) 

M 

647276 

FEAS0S6,j/pROCSTnY 

OCT77/OCT77Fe879/JAN79(AOO> 

M 

$47276 

FEASTESTS 

MAR78/MAR70JUN8O/ 

M 

647276 

APPVLOfS£lDSGN/PROC 

MAY80/MAYAOJUN80/ 

M 

$47276 

AP0IOSPROTO 

JAN77/  FCB77/  (DEL) 

M 

647276 

CONTAwArupROTO 

FE 877/  HAM77/  (DEL) 

M 

$47276 

PRCTOdSGN 

MAR77/  HAY77/  (DEL) 

M 

647276 

PROTOFA* 

APR77/  JUL77/  (DEL) 

H 

$47276 

PROTOTtST 

AUG77/  N0V77/  (DEL) 

M 

$47276 

PROTOaCCEpT 

0CT77/  N0V77/  (DEL) 

M 

$47276 

TOP 

MAY80/HAYROJUL80/ 

M 

647276 

►  INALrPt 

AUGAO/  SEP0O/ 

M 

655373 

FINALRPr 

/SEP76 

M 

655374 

►  IKAtRPT 

/SEP76 

M 

655377 

FINALRPt 

/JUN78 

M 

655379 

AUThFUNOs 

MAY79/MAY79JuN79/JuN79 

M 

655379 

PREPCOOROTSTPLAN 

JUN79/M AY?9 JUN79/ JUN7q 

M 

655379 

CONl«ACTScOPPRnFWORK 

JUL79/JHL79JUL79/JUL79 

M 

655379 

awarDcOntract 

AUG79/AUG79SEP79/N0N79 

M 

655379 

FRAdTsTsTO 

0CT79/JANR0UCT79/HAR80 

M 

655379 

prepoprinstacai  proc 

OCT79/AUG79OCT79/HAR80 

M 

655379 

REA^TaCaLraCOUSTICINSPSYS 

OcT79/MaRrOOcT79/HaR80 

M 

655379 

pREFORMPR0OLlNrTST 

N0v79/AdrAON0v  79/Apr80 

M 

655379 

EVLCApProvEA15TST*£ThOATA 

JAN80/JANROJAN80/APR8o 

M 

655379 

PREPAISoPfRaMATNTMANUAL 

JANflO/  JAN80/ 

M 

655379 

PKEPPURCHaSE0F5CPF0RA1s 

JAN80/  JAN80/ 

M 

655379 

APPVDiEsTsTDS 

janro/  JAN80/ 

M 

655379 

EVAhTESlRpSULTS 

MAR80/ APRAO JUN80/ 

M 

655379 

FInALAIsOpERamUNTMAnUAL 

JULBO/  JUL80/ 

H 

655379 

PREPwEW«)£$FORATS 

JUL80/  JUL80/ 

M 

655379 

F IN ALTtCHRPT 

AUGflO/  AUG80/ 

M 

655*74 

finalrpt 

/  /JUN76 

N 

655*75 

funding 

JUL74/0CT740EC74/JAN75 

N 

655«75 

SCOPE 

ncT74/0EC74jAN75/FER7s 

N 

655*75 

PROCACTION 

FEB7S/FFB75FFB75/0CT75 

N 

$55*75 

CONTREArcuTE 

ma Y75/0CT75HA Y75/JUL  79 

N 

$55*75 

t  UU*  PI  A*  ST  all  ♦Hf,WRPR£P 

S£P75/N0V75N0V75/0EC7s 

N 

$55*75 

1EST*£VaL 

N0V75/DEC75FEB76/MAY77 

N 

655*75 

finalrpt 

AUG76/AU677JUN80/DEC79 

N 

662578 

A^ARUCDwTpACT 

/JuN78AijG78/SEP78 

M 

662*78 

phasEi Iustrmtppinertia^eloew 

SEP78/0CT780EC78/ 

M 

662578 

measupPcht^Elo^ara 

DEC7B/  JUN79/ 

H 

662578 

PMAStI  1  ACOUISOrSYSTCNTuHDKfR 

JUN79/  SEP79/ 

M 

662578 

UEVSOFI -AREFOR'OAPTMACHCNTL 

SEP79/  FE980/ 

M 

662578 

FINALrPj 

MAR80/  ApRdO/ 

M 

662*76 

FUNDING 

0CT75/0CT750CT 75/OCT 7s 

N 

662*76 

prehscdpe/adfoprios 

JUN75/JUN750CT75/0CT7S 

N 

662*76 

ccnTa»aro 

/  JAN76/HAR76 

N 

662*76 

OS«N 

FEB76/APR76MAY76/AUG76 

N 

662*76 

FAd 

mAy76/AUg760CT76/s£P79 

N 

662876 

accEpTtest 

0CT76/  N0V76/ 

N 

662*76 

TOP 

AUG77/AUG77JUN80/ 

N 

662*76 

finalrpt 

HAy79/MAy79JUN80/ 

N 

662*76 

D£HOmS77cONTmoD 

DEC78/OEC78JAN79/MAR79 

N 

662876 

DEMO (F  CA$) TEST 

MAR79/APR79MAR79/F£BqO 

N 

662*76 

EVALrEoEsIGNRht 

JUN79/  JAN80/ 

N 

662876 

incrcgutfunds^mod 

JUL79/  SEP79/  (DEL) N 

$64  ‘76 

CCNTPROC 

N0V75/N0V75MAR76/APR76 

0 

664076 

PROOOf60',LINE*5 

mAr76/AUG76AUG76/FEB77 

Q 

664*76 

PRtLIMTEsTONLTNERS 

APR76/SEP76N0V76/FEB77 

0 

N> 


664076  X-RAYTeSTSOFSaMPlELINERS 

664076  STATICBAlUISTtC^FLASHX-RAYTESTS 

664076  CO^POFREsUtTS 

664076  INTERImTfCHRPT 

664077  ANALo^  TExTUPF*APSPROUINF Y76 

664077  OtANTTEATUREI^OXCESCHAR 

664077  PRO^OF EXPERCH ^m8ERLAINLINERS 

664077  X-RAYTESTOFARnVELXNERS 

664077  CC"PUXTuRE$TaTIC0ALU$TIC*XRAYRES 

66*°77  PRtPpRoCPKGFOPPRECLlNERS 

664^77  A» AROCqNt 

664077  PRODOFPHECISInNLlNERS 

664077  X-RAy*RALLI5TTCTEST0FPRECLINEPS 

664077  TOtNfsELOPMFcpRoC 
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663*76  CONOUcTFOoMSTimiES 

663476  RED^RECTEFFORT 

663476  CONDUCtCtECYCLlF’GSTUOY 

663476  HA»>IsT  ICTESTS 

663*76  CORPLETFRECYCLTNGSTUDY 

663*76  FIKALREpOrt 

663476  RECEIpTOFfUNO^<TASK8) 

663*76  TRA?<SFUrjDsTOBR| 

663*76  CH£  H • $4  AGf  V AL 

663*76  slF>  »E»XnGevAL 

663*76  hEAT tREATEVAL 
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66347s  placEcontractfoRchiprecycle 

66347V  CONOUCTCHiPRErvCLEEFFORT 

663*79  EVAuPrOoHeATTP^ATPROC 

663*79  FAB^tNLTKATORS 

66347V  HALLlsTICrEST 

663*79  FIS^LrRt 

663*79  F IKALRlPt^oi ) 

66*076  PREPCOinrfORKSCnPE 

673*80  FIKAL3U1HPT 

66*?76  HCCPTQF FUNDS 

664?76  A^ARUQEcOfjTRACT 

66*?76  PEhFORMstuDlES 

66*?76  WELOBANOSONPROJECT ILES 


ARR76/SEP76NOV76/FEB77  Q 

APR76/SEp76sEP76/FE077  Q 

SEP76/JAN77N0V76/SEP77  0 

JAN78/JUH70MAR78/  (OEL)O 

0CT76/mAq77DEC76/0CT77  0 

JAN77/JUN77MAR77/0CT77  0 

FEB77/FER77MAY77/MAY77(A00)0 
NOV76/NOV76JUN77/JUL77(ADO  0 
APp77/JUl77JUN77/JUF'78  0 

0CT77/0CT77JAN78/0EC77{A0D)Q 
JUN77/DEC77AU677/FE078{ADO)q 
AUG77/MAR780CT79/MAY80 ( ADD) Q 
N0V78/0EC78 JUL80/  (AOD)Q 

APR77/sEp77AUG80/  q 

JAN79/OCT79SEP80/  0 

JAN79/MAY0OOCT8O/  Q 

DEC75/DEC750EC75/DEC75  M 

0CT75/0CT75JAN76/  (OEL)  h 

FE876/  JUL76/  (OEL )  M 

FEB76/FEB76MaR76/MAR76(AD0)  M 
APR76/APR76JUN77/JUH77 (ADD)  M 
JUL79/JUL790CT79/SEP79(AD0)  h 
SEP77/SEP77OCT77/NOV70(ADO)  M 
SER79/SEP79SEP80/  (ADD)  M 

N0V75/N0V75N0V75/N0V75  M 

N0V7S/N0V75DEC75/0EC75  m 

DEC  7  5 /DEC  7  5FE  8  76 /A  PR  7  6  m 

DEC75/JAN76MAR76/HAY7fe  m 

JAN76/FEB76APR76/JUH7F,  m 

JAN76/FEB76MAY76/JUN7f,  M 

FEB76/APR76MAY76/JUN7F,  M 

MAR76/JUN76AUG76/SEP76  m 

FE876/APP76DEC76/MAY77  M 

AUG77/SFP7  7SEP0O/  M 

JUL76/  AuG76/  (DEL)  M 

SEP76/  NOV76/  (DEL)  m 

N0V76/  DEC76/  (OEL)  M 

SEP76/JAN77SEP76/JAN77  M 

SEP76/SEP76JUL77/JUL77  M 

MAY76/MAY76Jt)L77/AUG77  M 

AUG77/AUG77AU677/AUG77  m 

AuG77/AuG77jAN78/MAR7fi  M 

AUG77/AUG77JAN78/JUN78  M 

JAN78/JUN780CT78/0CT7R  m 

FFB79/FfB79JUN79/JUN7g  w 

AUG79/AUG79MAY8O/MAY0O (ADO)  M 
JUN79/  JUN79/  (DEL)  M 

MAY70/MAY70HAY79/MAY79  M 

FEB7V/FF879MAY79/APP79  M 

JUN7V/JUN79AUG80/  M 

nCT7e/JMN79AuG80/  M 


0CT78/ 

N0V78/ 

(DEL) 

M 

JAN79/ 

MAY79/ 

(DEL) 

M 

FEB79/FEB79JUN0O/ 

(ADD) 

M 

JUN80/ 

JUN81/ 

(ADD) 

M 

JAN80/JANA0JUL80/ 

(ADD) 

M 

NOV80/ 

DEC80/ 

(ADD) 

M 

FEB81/ 

FFB8I/ 

(ADO) 

M 

MAR81/ 

APRS  1 / 

M 

JUN01/ 

JUN81/ 

H 

0CT7S/0CT75N0V75/NQV75  0 
AUG01/  AUG81/  m 
OCT75/OCT750CT75/OCT75  M 
0CT75/0CT75JAN76/MAR76  m 
JAN76/APR76MAY76/AUG76  M 
APR76/OCT76JAN77/OCT77  M 
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66*276 

ESTABNUTPwOCenuRE 

APR 76/ APR 76DFC  7 6/ SEP 7 6 

66*27to 

hallIstictests 

HAY76/HAY770EC76/FEB7R 

664?76 

FIS«LRHt 

OEC77/DFC77MAY79/JUN79 

667*77 

PREPt.NOnsCoPEnFwOfiK 

SEP76/SFP76SEP76/SEP76 

667877 

AWAHUCUfs'T 

FEB77/FFB77JUN77/SEP^7 

667877 

CONUSTDy 1 55HMM i 07PROJ 

JUL7H/JUN70MAR 79/HAY  79 

667M77 

CONDSTUY155HMM403PPOJ 

OCT77/OCT77JUL8Q/ 

667877 

F INALRPT 

APR78/MAY70HAR8O/ 

667*77 

FINALRTp-ml 

APR78/MAY70SFP8O/ 

66  7*77 

F iNALTtCrtpTP 

DEC80/ 

(AOO) 

668178 

FISCALVBLIGATinN(ROTARYFORGE) 

ncT77/JAN70OCt  77/JAN78 

660  I  70 

DSC***  A^ToOLIwr, 

JAN79/FF07VAPW79/APR79 

668178 

PRCCURtPHrFORM*; 

APR78/APR70AUG70/AUG78 

660178 

conouc^forgin^trials 

HAY79/HAY79JUN70/JUN79 

668170 

InspwiTakyforgtngs 

JUL78/AUG79JUL78/JAN0O 

660178 

RRfcPECO  ’Om I CANaL 

JUL78/JANA0AUG7B/FE880 

660178 

<ml  f  Ef  1  ;Ai  rpt 

MAR80/  APRS  0/ 

6601 70 

cjNuucrsupi/tr 

OCT77/JAN78OEC77/JAN70 

668178 

bELC^MPFORlNRF^T 

JAN78/JAN70JAN70/JAN78 

660178 

AwArUCU  vTwACTFoRINVEST 

APR78/APR70SFP78/SFP7Q 

668178 

conducUnvest 

SFP78/OCT70OCT78/FEB8O 

668«  70 

PRt^tCO\Ov4lCANAL 

NOV70/FFB8OOEC70/APR8O 

660178 

wRl TtF InAlRPT 

ApR80/  MAY80/ 

660 l 70 

wRlTtF  i  1A1  RPT  (  -»01  ) 

N0V79/HAR8U JAN0O/JMN0O 

660178 

FINALTtCHRPT 

NOV79/JtlN80AUG80/ 

(ADD) 

660*70 

I  Tfe  F  I'IAlRPT  <  301  >  SC 

NOV79/MAp«ODEC79/Apr8c 

660170 

F  INALTtCntJTP 

NOV79/HAR80DEC79/MAY80  < ADO) 

660270 

SF.LLlNtTOHESIMnLATEU 

OCT78/DFC70NOV78/DEC78 

668?70 

A  4AL^t«.iIoEME^TS 

NOV7H/DFC70DEC70/DEC78 

6C0'*70 

nLV*  ILLATION 

JAN79/JAN79MAH79/ 

(DEL) 

660270 

OtBUO* IrSTCOHPnTER IZEUSI^UL 

N0V79/NOV79JAN80/ 

(DLL) 

660278 

r  >l1bof‘  cOmputfosImiil 

JAN80/  HAR80/ 

(OLD 

660^78 

iJSG^LINf^oATAC^LLECT 

JUN79/JIIN79AU679/NOV79 

6602745 

SCLtCTSr.CoNOLI^ETCBESlMUt 

MAR80/  HAY80/ 

660278 

ANAwhewjIpEMEK'tS 

MAY80/  JUL80 / 

668270 

U  E  V  6  1 M  U  l 

JAN80/  HAW0O/ 

660270 

oreu'^*  ^stsimmi 

AuGBO/  NOV0O/ 

660278 

C**L  IHsi  -*U| 

NOV80/  DEC80/ 

660270 

uSc'3LlN‘>pATACnLLECT 

JUL80/  AUGBO / 

660270 

RPT 

PF.C80/  F  F B 8 1  / 

660m 

SCALtMUr^ELPROrFNGR  (XM791 1 

MAK77/MAR77HAY  77/MAY 77 

660377 

prq^pru  r OpC^E T  u A  TOR ( xm  79 1 ) 

MAY77/HAY77JUN77/JUN77 

660377 

CMAR0FM4JLS(XM791) 

JUN77/JUN77A1JG7  7/FEB79 

660377 

yALLlSF ICF  VAl ( *M79l ) 

JUN7  7/JMN77AIH477/AUG77 

660m 

A  1AL* 1NTEPIMRPT (XM7911 

SEP78/DFC70JUN79/AUG7Q 

660377 

MlPbToOjt 

MAY78/JUL70JUL78/AUG78 

660377 

pncCENG.7  ♦pqoo 

AUG78/OCT70FFW 79/FEB  79 

66037  t 

0**LCI$T  tCTEST*rVAL 

nEC70/JAN79jHL79/JUL79 

660377 

A  lALUAl  MnTEPT*»RPT 

JUL79/AUG790rT79/0EC  79 

660J77 

F  INALRPT 

OEC79/DEC79AUU0O/  1 

(ADD) 

66037b 

CON? PlLOTpROD 

NOV78/NOV70OCT 79/NOV 79 

660  ‘*70 

PFfvt  TC^AWhCTTP 

NOV70/DFC70NOV79/DEC79 

66H378 

SHALLsCALrbALL  »STICTE3T 

FFB79/FF879jAH80/FEH8n 

660370 

oAlLlsUCrEST^VAL 

AuG79/AlG79jAN0O/HAR0n 

660  *70 

PRO JCOHpl 

OEC79/DEC79MAR80/ 

660 J  78 

UOFMF INalrPT 

DEC7 9/DEC 79 AUG80/ 

668378 

ijajaAnal 

DEC79/DFC79JML0O/ 

660  *70 

F  INALrTp-  V3l 

SEP0O/ 

671*76 

ESTABSCoPFOFcn^T(NOSEOPEK) 

APR76/APR76APR76/APR76 

6  7 1*76 

PLACtO^CONT  (HTI  LETS£p> 

ApH76/HAY76MAY  / b/ J|JN  7 6 

671076 

A  ,alOf  TtMpFLOW.VEL 

JUN76/A'IG76JA*77/mar7  7 

67 1*76 

iTRuSSA  iAlOFSh^LL 

SFP76/0CT76FEo77/APR/8 

671*76 

►  U^RtA^ALOFSnELL 

OCT76/NOV76FE077/APW7P 

671*76 

►  lKALCP.*Pp^OGFMRNOSE 

HAR77/JAN70HAk 77/Apr  78 

671676 

PREPUFF INaLPPT fNOSINO) 

MAR7 7/APR  7 8APK77/MAY  78 

671*77 

PLA^tOFcONT (Gil  LETOFSEP) 

OCT7b/FFB77Nnv70/APR77 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

H 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 


M 
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671*77 
t  M*7  / 
6  7 | *7  7 
67lo77 
671*77 
671*7/ 
671*77 
6/1*77 
671677 
671*7? 
6  / 1*7? 
671^79 
671*79 
671*79 
6  7  1*79 
671*79 
672578 
672*78 
672578 
6  72578 
672578 
672*78 
67?r>73 
6/3*7* 
6  7 3*76 
6  7 j*7o 
6  73*78 
673*78 
673*78 
673*79 
6  73*79 
673*79 
673*80 
6  7 3* 8  0 
673*80 
673*80 
673*80 
673*80 
6  73*79 
673379 
673«79 
673*79 
673«79 
6  7  j*79 
673*80 
673*80 
6  73^80 
6  7*976 
67**76 
675*76 
675976 
6  75*76 
67*970 
67597b 
67S976 
67597* 


mf  ATPrIi,hT0S*F'P 

M,  1  aLF  L  )«*►  HflfT  UPE 

uPTCOn^pwogFO^ILIETSEP 

pPfcPOF  hpTfuRmT'  |  ETSF.P 

1  T0v.HlLLrTSEPT^CH5 

1^07  ^JpkEFFmRT 
P€F  I^E»iFMATHMrtP>r0R08G 
CONF  (E  JTOf.  M4Tw-JOnF0WU»<j 
PPE^UFF  CN/iLRPTcOROWGCONf  TEST 
ESl*USL  'PrOF-  wnnMN0SEPlE.RCtCA88OPERS 
PL ^  CtOT-  COn  T 

Cuht  T^b  rOFyATH*«nOFORNOS  ING 
1>EV07  MA  r«*ODF OOP  IERCEC  AfcjB ♦8L0CK 

C'iNF  T  E p  T Ofp A  TH'‘OOF OrP  I£hCECaBB*BlCC^ 

a  aLOaT  i 

I^alRPT 

P'<1  INS7  /Ul^tpT  *  A*ELD 

Mt  A^UFPc.KT«iELn,*ARA 

ACC.Wl5YSTcMl.W*vR 

Vi  T»*-<F()pAI>n.»TMACHCNTL 

F IN  ALRP  r 

P.<EPpRUCPk3 

AJAROCO  ;T*i ACT 

5ELGNG0»l*FV^UMT  TICNSPROJ 

SELRtLCiOCo^PGP^ 

I  ^V-i»TAT5FLoOC*EAC 

i)ETcRI  1  [  Tf^S*ThE IP  IMPACT 

uLVd^slCCo^PuTcpPwOG 

DtV'TFbTN.jMCNTl  t00L*5PA«£PTSPR0G 

pRtHL70CcuvEMCIf‘PROCEGUMES 

P9EPBSCOMPO0C 

K^tPRPT 

uatabaSlstruct 
r.pul /ujtputfopmats 
PFFMA  tR  I  Cr 5 
OSi-NUAT  iHaSCSY^ 

HOC 

OF*UAF  I  ,Al  PPT 

RCPlOFF.jf.QS 

PLALtCO  :TpACTP»  AS*  A A*C 
PLACtCO  ♦TpACH'aCHEVAL 
COM)HAC,»STUniF^ 

PPEPSplc 

h  ifyAuppr 
PlACECU*  T 
C0NUUC1 HACH5Tn*TS 
f  iNALTECHpPT 
wCPTOFKuNpS 

pcptufaqdfuno^ 

PLACECO.iT>  /,OPf  IS  I  NOUS  T 

mPGTOOL 

rt>Ch»R7  JUT 
FORGE*  1  jSpCTPT*; 

►  IMShF  )P*i*ma(*wPTS 
F  IMLINsPcTPTR 
P^tPt I^ALRPT 


Of T 76/ A PR 7  /  MAR  77/ 
DFC76/  MAY77/ 

maY77/  5FP77/ 

OCT 77/  OC 7  77/ 

0CT77/Aop770Cl77/JAN78 
/AUG77  /MAY  f 8 

JliN78/jnN78jl.lN78/AUG78 
AUG7G/SPP78MAR79/APR79 
MAR7V/APR79APM79/MA Y  7q 
)  /5FP73  /SFP/8 

FFB79/FFB79Jun79/MAy79 
JUL79/ JUN79JIJL80/ 
JUL79/JIJL79A«*G60/ 

* JAN80/MAY80SFP80/ 
SFP80/  OCTSii/ 

0C7b<*/  NOVBO/ 

5EP7B/OCT70DEC78/MAY79 
0EC7B/AOR79JUN/9/APRH0 
JUN79/A'IG79SEP79/FER«n 
5FP79/FFB80FEHBo/MARbn 
MAR80/MAY80  AUG80/ 
JAN78/JAN78MA Y78/AUG7B 

JUN7H/JiiN78Ai»G78/5EP78 

SFP76/SPP760rT76/0CT7fr 
OC776/OrT76NGV76/NOV7* 
N0V76/N0V76DEC76/OEC7* 
APR78/APR70HA Y78/MAY7fl 
MAY7B/MAY70SEP78/SEP78 
AUG7«/AUG78N0V78/N0V7a 
nEC78/FFfl79juN79/JUN7v 
MAY79/AOR79SEPS0/ 
JUL79/JUL79SEP«0/ 


<OEU  m 
(DEL )  m 
tuEL)  m 
(DEL)  M 
(ADO)  M 
(AOC)  m 
(ADD)  m 
(ADO)  M 
( AUD)m 
(AOU)  M 
(ADO  m 
(ADO)  M 
(ADO)  m 
(ADO)  m 
(AOO)  m 
(AOO) 


0CT80/ 

NOVfiO/ 

JANfll/ 

octbo/ 

JUNfil/ 

AU081/ 


JANS  1 / 
FFHftl/ 
MAMS  1 / 
JUL8J/ 
SEP81/ 
0CT81/ 


M 

M 

(AOO)  M 
( AOO )  M 
(AOO)  M 

M 

M 

M 

M 

M 

M 


OC T 7 B/QfT 70OC T 78/OCT  78 

DFC78/DF.C7«APR79/May79 

MA«79/MAY79JUL79/N0V79 

JUL79/DFC79SEP0O/ 

JANflO/  JUN80/ 

JUNflO/  SFPPO/ 

MAY80/MAY80NOV80/ 

OECgO/  M A  W8 1 / 

MAR«1/  JUE8 1 / 

MAY76/MAYT6HAY76/MAY7* 

JUL77/NOV77JUL77/N0V77 

MAY76/JAN70JUN76/FEH78 

JUN76/AMG70AUG76/AUG7M 

JUC7O/OcT70AUG76/Nov78 

AUG76/N0V7BAUG76/N0V78 

SFP76/  DEC  76/ 

JAN77/  JAN77/ 

JAN77/DFC79MAY 78/DEC 79 


M 

M 

M 

M 

M 

(AOO)  M 
M 
M 


(DEL) 

(DEL) 


SAMPLE  OF  HOW  MILESTONE  DATA  IS  EXTRACTED  FROM  THE  MILESTONE  DATA  BASE  PROGRAM  FOR  NOV  79 


1240=400078 

AWARDCONTRACTC  PHASE3) 

NOV79/ 

(DEL) 

1440=400080 

FINALREPORT 

AUG79/  NOV79/ 

(DEL) 

2340=401275 

P REP PR ELI MDSGN CRITERIA 

JAN79/JAN79NOV79/ 

(ADD) 

2360=401275 

HAZARDSAIJALYSIS 

FEB76/FEB76NOV79/ 

3480=405179 

EV.ALOFI  INSTRUMENTATION 

SEP79/  NOV79/ 

4020=405474 

SHIPMACHTOARRADCOM 

NOV79/  N0V79/ 

(ADD) 

6360=41 1473THRU76 

DSGN P R OC IN STALLREV EQUIP 

DEC77/DEC77NOV79/ 

(ADD) 

9200=411475 

RPT 

OCT78/OCT78NOV79/ 

(ADD) 

10560=411476 

EVALOFSULF IDE MONITOR 

MAR76/MAR76NOV79/ 

(ADD) 

10580=411476 

EVALOFTOTCARBONMONITOR 

MAR76/MAR76NOV79/ 

(ADD) 

13380=416379 

EXECUTIONOr TESTPLN 

JUN79/JUN79NOV79/ 

13400=416379 

FIRINGTEST( PROVGRD ) 

OCT79/  MOV79/ 

14480=421177 

INSTALLPROTOCMTLSYSTFOREVAL 

DEC78/DEC78NOV79/ 

15060=421473 

FINALRPTRECSCHOFPROPREUSEMEAS 

OCT79/  NOV79/ 

15580=421479 

FINALRPT 

AUG79/  NOV79/ 

15620=421479 

TEST+EVAL 

AUG79/  NOV79/ 

15720=421479 

EIIGRREVIEW 

SEP79/SEP79NOV79/ 

(ADD) 

16160=421574 

PROTOCNTLSiSTACCPTD 

JUM77/JUN77NOV79/ 

18080=425277 

PILOTPLANTREACTVAROPT 

JUN79/  NOV79/ 

(DEL) 

18140=425273 

PRODSIMMERPROC 

MAR79/MAR79NOV79/ 

(DEL) 

18220=425278 

P1L0TPLAMTPREP0FSTDHMXBATCH 

OCT79/  NOV79/ 

(ADD) 

20380=423179 

SURVEYGASUSAGEATRAAP 

AUG79/  NOV79/ 

21260=428579 

TEST+EVAL 

FEB79/FEB79MOV79/ 

(ADD) 

21280=026579 

GEOliETR:  EFFECTS 

FEB79/FEB79NOV79/ 

(ADD) 

23040  =  1)31078 

FINALRPT 

SEP79/ 

WOV79/ 

23060=031079 

EVAL+OPTOFPROC 

SEP79/ 

NOV79/ 

(ADD) 

23080=031075 

PROVEGUTCOMTENDURRUNS 

OCT79/ 

NOV79/ 

(ADD) 

23060=031 177 

SHIPTOLOADPLANT 

JAN79/JAN79HOV79/ 

23760=032279 

IWTERIHRPTI , FY76EFFORT 

JUfl79/JUM79WOV79/ 

20620=033776 

GATORIMSITUBGNBIWG 

AUG79/AUG79NOV79/ 

(ADD) 

25200=033676 

PROTOvSGMCOMPL 

MAY 7 9/ 

NOV79/ 

23200=006673 

MODAUTOMELTSYST 

OCT79/ 

MOV79/ 

26260=006676 

PILOTLirJETEST 

OCT79/ 

f)0V7  9/ 

26780=006980 

RECVDFUNDS 

»OV79/ 

NOV79/ 

(ADD) 

29500=050876 

HAZARDAKAL 

HAY79/MAY79MOV79/ 

(ADD) 

30600=655379 

PFiEFORHPROiiLINETST 

NOV79/ 

fIUV79/ 

33100=668173 

I NSPRITARY FORGINGS 

JUL79/AUG79MOV79/ 

33220=6u6l7o 

COMDUCTI UVEST 

SEP78/OCT78NOV79/ 

33380=668278 

DSGfJLIFJE+DATA  COLLECT 

JUH79/JUN79HOV79/ 

33700=666378 

PENETCHARACTER 

MOV78/DEC78KOV79/ 

30220=671679 

CONFTESTOFMATHMODFORfJOSING 

JUL79/ 

NOV79/ 

(ADD) 

30300=672578 

MEASOFPERTV/ELOPARA 

APR79/APK79NOV797 

30880=675976 

PREPr INALRPT 

DEC7  8/DEC7  8NOV79/ 

SAMPLE  OF  HOW  MILESTONE  DATA  IS  EXTRACTED  FROM  THE  MILESTONE  DATA  BASE  PROGRAM  FOR  NOV  79 


2920=404  176 

TESTPROTOSTASATMAAP 

NOV79/ 

jan8o/ 

(ADD) 

3500=405179 

DOC+FINALRPT 

NOV79/ 

DEC79/ 

4020=405474 

SHIPMACHTOARRADCOM 

NOV79/ 

NOV79/ 

(ADD) 

12040=412479 

TOOL+FIXTURESPECS 

N0V7  9/ 

1  3420=41 6379 

PRODPROCDSGHS 

NOV79/ 

DEC79/ 

15280=421^79 

PROCPILOTPLANTFAC(RAAP) 

N0V7  9/ 

JAN 80/ 

(ADD) 

15520=421H79 

HAZARDANAL 

NOV79/ 

FEB80/ 

15740=421479 

INVESTIGATESTDYS 

NOV79/ 

JUM80/ 

(ADD) 

15940=421479  ' 

TSTOFEQUIP&MATL(BAAP) 

NOV79/ 

SEP80/ 

(ADD) 

16600=422377 

FABPROPCHGS 

NOV79/ 

DEC79/ 

18260=425278 

PILOTPLANTPROCVARSTDYFORHHX 

NOV79/ 

HAR80/ 

(ADD) 

20300=428179 

SELOFINSULTYPE+APPL 

NOV79/ 

JAN80/ 

20420=428179 

EVALCOALGASFORUSEINRAAPPROC 

NOV79/ 

HAY  80/ 

20480=428179 

HAZARDSANAL 

NOV79/ 

APR80/ 

23100=431079 

PRODINCORP 

NOV79/ 

JAN80/ 

(ADD) 

23120=431079 

PHY +CHEMTESTSOF PROD 

N0V7  9/ 

FEB80/ 

(ADD) 

23580=431279 

24120=433579 

HAZARDSAHALYSIS 

FABPROCTOOLING 

NOV79/ 

MOV79/ 

JUL80/ 

27400=444978 

PROCEVAL 

NOV79/ 

APR80/ 

(DEL) 
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28280=446678 

TEC HR PTC  INTERIM) 

26340=446679 

HAZARDSANALYSIS 

28780=446980 

RECVDFUNDS 

28300=446980 

BUILDSYSTPROTO(DUAL) 

29100=447479 

LAB/BENCHSCALESTDY 

29120=447479 

HAZARDANL 

29220=448179,80 

PURCHASEEQUIP 

30600=655379 

PREFORM PR ODL I NETST 

33140=668178 

WRITEFINALRPT 

33340=668278 

DEBUG+TESTCOMPUTERIZEDSIMUL 

35000=678178 

WRITEFINALRPT 

35120=678178 

WRITEFINALRPT 

N0V7  9/ 

DEC79/ 

NOV79/ 

JUHoO/ 

NOV79/ 

NOV79/  (ADD) 

N0V79/ 

MAY 80/  (DEL) 

NOV79/ 

JUL80/ 

NOV79/ 

JUL80/ 

NOV79/ 

MAR80/ 

NOV79/ 

N0V7  9/ 

NOV79/ 

JAN60/ 

NOV79/ 

JAN80/ 

NOV79/ 

JAN80/ 

NOV79/ 

DEC79/ 

SAMPLE  OF  HOW  MILESTONE  DATA  IS  EXTRACTED  FROM  THE  MILESTONE  DATA  BASE  PROGRAM  FOR  DEC  79 


2380=401275 

GUNFIRINGS 

DEC79/ 

DEC79/ 

3380=405075 

DELIVERYI NSTALL+PROVEPKOTOEGUI PATLP 

DEC79/ 

JUM60/ 

3400=405075 

FINALIZETECKDATAPKG 

DEC79/ 

JUN80/ 

4120=405979 

INSTALLATION 

DEC79/ 

JAN 80/ 

4420=406479 

SAFETYTESTSYSTEM 

DEC79/ 

AUG 80/ 

9360=411475 

HAZARDSAKAL+ONLINEEVAL 

DEC79/ 

MARSO/ 

(ADD) 

10100=411476 

EVALOFREVPROC 

DEC79/ 

FEB80/ 

(ADD) 

10220=411476 

FINALRPT 

DEC79/ 

APR80/ 

(ADD) 

12060=412479 

PROGRAMMING 

DEC7  9/ 

13440=416379 

FINALRPTARRADCOM 

DEC79/ 

J  AN80/ 

13600=4194 

PROC/FABOFTSTEQUIP 

DEC79/AUG79JUL80/ 

15420=421479 

OUALQUANTPOLLABATEDWATERS 

DEC7  9/ 

MAR80/ 

(ADD) 

15640=421479 

FINALRPT 

DEC79/ 

MARSO/ 

166*0=422377 

ECOA»\AL 

DEC79/ 

JAN 80/ 

16780=422579 

ADAPTATIONSTUDIES 

DEC79/ 

AUG60/ 

18100=425277 

FINALRPTC  FY77EFFORT) 

DEC79/ 

JAN 80/ 

22460=429179 

TEST 

DEC79/ 

APR79/ 

22460=429179 

TESTEVAL 

DEC79/ 

JUN80/ 

24000=433279 

SAMPLEFAB 

0EC79/ 

JAN79/ 

24140=433579 

Mr RSAMPLEHARDWARE 

DEC79/ 

26940=444473 

PREkOFCONTRDWG 

DEC7  9/ 

27800=446079 

HAZARDSAHAL 

DEC79/ 

NOVoO/ 

67  4  0  =  4  469/ 9 

DEBUG+EVALCONCLPTMODELS 

DEC79/ 

JAN80/ 

(ADD) 

32660=60347 V 

CONDUCTCHI  PRECYCLEEFFOR'l 

DEC79/ 

OCT 80/ 

(ADD) 

33240=668178 

P R EP ECO N0M1 CANAL 

DEC79/ 

JAN80/ 

33800=668378 

PROJCOHPL 

DEC79/ 

MAR80/ 

33820=668378 

DOFMFINALRPT 

DEC79/ 

APR60/ 
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SAMPLE  OF  HOW  MILESTONE  DATA  IS  EXTRACTED  FROM  THE  MILESTONE  DATA  BASE  PROGRAM  FOR  DEC  79 


1080=400077 

MONITORMULTITOOLLOADERPROG 

JUL77/JUL77DEC79/ 

(ADD) 

1280=400078 

ASSEMTEST+MODIFY 

SEP79/  DEC79/ 

(DEL) 

2380=401275 

GUNFIRINGS 

DEC79/  DEC79/ 

3500=405179 

DOC+FINALRPT 

N0V79/  DEC79/ 

4100=405979 

EQUIPMOD 

SEP79/  DEC79/ 

8820=411475,76 

PILOTPLANTINSTALL+EVAL 

OCT77/NOV77DEC79/ 

(ADD) 

11780=411477 

IMPLPROG 

SEP77/AUG78DEC79/ 

13420=416379 

PRODPROCDSGNS 

NOV79/  DEC79/ 

14500=421177 

COMPL+EVALDATAFRONLINEPROCCNTLOPER 

SEP79/  DEC79/ 

15400=421479 

ETABPROCWATERSPECSQUAL+QUANTCKAAP) 

AUG79/AUG79DEC79/ 

(ADD) 

15500=421479 

TEST+EVALSTUDIESANAL+ECOEVALDATA 

OCT79/  DEC79/ 

16060=421478 

FINALRPT 

OCT79/  DEC79/ 

(ADD) 

16200=421574 

TDPCHPL 

JAN79/JAN79DEC79/ 

16600=422377 

FABPROPCHGS 

NOV79/  DEC79/ 

17460=423778 

FINALRPT+HAZARDSANAL 

HAR79/MAR79DEC79/ 

(ADD) 

17740=424978 

PILOTPLANTOPER 

JUL79/  DEC79/ 

(DEL) 

17760=424978 

ECOEVAL 

AUG79/  DEC79/ 

(DEL) 

18700=4267  77,78 

HAZARDSANAL 

JAN79/FEB79DEC79/ 

19140=428077 

FINALRPT 

SEP79/  DEC79/ 

(ADD) 

19780=428177 

PREPFINALRPT 

APR79/APR79DEC79/ 

21060=428577 

REPORTPREP+DISTRIBUTION 

FEB77/AUG77DEC79/ 

22420=429179 

ANALYTICALSTUDIES 

JUM79/JUN79DEC79/ 

22^^40=429179 

TESTPLANDEV 

SEP79/ 

DEC79/ 

2254(0  =  4(30979 

ENGRREV&GENPROCSTDY 

JUL79/JUL79DEC79/ 

23980=4(33279 

INVESTIGATEALTERNATIVES 

SEP79/ 

DEC79/ 

26060=4(36277 

FINALRPT 

JUL79/JUL79  DEC79/ 

26760  =  44(1(4(79 

LAPPROJS 

OCT79/ 

DEC79/ 

27160=444778 

RPT 

SEP79/ 

DEC79/ 

27260=444978 

FINALRPK2TESTLOTS) 

OCT79/ 

DEC79/ 

27440=444978 

FINALRPT 

OCT7  9/ 

DEC79/ 

27520=444978 

FINALRPT( ADDTESTLOTS ) 

OCT79/ 

DEC7  9/ 

(ADD) 

27920=446278 

ENGRSTDYS 

SEP78/SEP78DEC79/ 

27940=446278 

HAZARDANALII 

SEP78/SEP78DEC79/ 

28000=446278 

PROCNGSCRUBBERTANKS+PUMPS 

FEB79/FEB79DEC79/ 

23020=446278 

SUBMITABSORBERDSGN+DWGS 

MAY79/MAY79DEC79/ 

28280=446678 

TEC HRPT( INTERIM) 

NOV79/ 

DEC79/ 

28720=446979 

DSGN+BUILDCONCEPTMODELS 

SEP79/ 

DEC79/ 

(ADD) 

29040=447278 

PREPARESCOPEOFWORK 

FEB79/FEB79DEC79/ 

29520=450878,79 

PILOTPLANTDSGNCRIT+DSGN 

JAN79/JAH79DEC79/ 

29540=450878 

FINALRPTFY78 

OCT79/ 

DEC79/ 

30080=621175 

TECHRPT ( HCCCPROC ) 

FEB78/MAY78DEC79/ 

(ADD) 

31 160  =  657174 

FINALRPT 

OCT78/NOV78DEC79/ 

(ADD) 

31440=662876 

TDP 

AUG77/AUG77DEC79/ 

31460=662376 

FINALRPT 

MAY79/MAY79DEC79/ 

31860=664077 

X-RA/+BALLISTICTESTOFPRECLINERS 

NOV78/DEC78DEC79/ 

(ADD) 

32640=663479 

PLACECONTRACTFORCHIPRECYCLE 

FEB79/FEB79DEC79/ 

(ADD) 

34360=672578 

ACQUISYSTCNTLHDWR 

JUN79/AUG79DEC79/ 

35120=678178 

WRITEFINALRPT 

NOV79/ 

DEC79/ 

FY  79MMT  PROGRAM 


PROJ  TOTAL  AWT H 

IN  MOUSE 

CONTRACT 

GOCO 

OGA 

COMM 

OB1LG 

COMM 

OBLlG  DATE 

COMM 

OBLlG  DATE 

COMM 

OBLlG  DATE 

(•OOO  I6UOOO 

1249000 

1249000 

0 

0 

365000 

36s000 

0 

0 

%  OBLlG  *  100.0 

DIVISION 

IS  ESP 

TECH 

AREA  Is  LAP 

4024  1132100 

111000 

111000 

1021000 

1021000 

0 

0  0 

0 

0 

%  OBLlG  *  100.0 

DIVISION 

IS  MSO 

TECH 

area  is  mpts 

4046  307000 

237000 

237000 

0 

0  0 

70000 

70000 

0 

0 

%  OBLlG  *  100.0 

01 Vl SION 

IS  ESP 

TECH 

AREA  IS  LAP 

4051  157000 

157000 

157000 

0 

0  0 

0 

0  0 

0 

0 

%  OBLlG  c  100.0 

OIVISION 

IS  ESP 

TECH 

AREA  IS  PROP*£XPL 

4059  250000 

25000 

25000 

0 

0  0 

225000 

225000 

0 

0 

%  OBLlG  *  100.0 

OIVISION 

IS  ESP 

TECH 

area  is  prop^expl 

4062  907000 

191000 

191000 

305000 

0  9/30/80 

11000 

11000  0 

0 

0 

%  08LIG  *  39. B 

DIVISION 

IS  ESP 

TECH 

AREA  IS  LAP 

4064  1262000 

1026000 

1026000 

195000 

195000 

41000 

41000 

0 

0 

%  OBLlG  *  100.0 

OIVISION 

IS  ESP 

TECH 

area  IS  lap 

4084  121000 

96000 

96000 

0 

0  0 

25000 

25000  0 

0 

0 

%  OBLlG  e  100.0 

OIVISION 

IS  MSO 

TECH 

AREA  IS  POLLUTION 

4124  930000 

132000 

132000 

796000 

796V00 

0 

0  0 

0 

0 

%  OBLlG  e  100.0 

DIVISION 

IS  MSD 

TECH 

AREA  IS  MPTS 

• 

4137  205000 

114000 

114000 

65000 

BSVOO 

6000 

6000  0 

0 

0 

%  OBLlG  *  100.0 

DIVISION 

IS  ESP 

TECH 

AREA  IS  LAP 

4163  661000 

399000 

399000 

0 

0  0 

262000 

262000 

0 

0 

%  OBLlG  *  100.0 

OIVISION 

IS  ESP 

tech 

AREA  IS  LAP 

4189  533000 

56000 

58000 

375000 

37S000 

0 

0  0  0 

100000 

160000  0 

%  OBLlG  *  36.7 

OIVISION 

IS  HSD 

TECH 

AREA  IS  mPTS 

4194  327000 

311000 

311000 

0 

0  o 

16000 

16000  0 

0 

0  0 

%  OBLlG  *  100.0 

DIVISION 

IS  MSO 

TECH 

AREA  is  PROP*EXPL 

4214  1269000 

716000 

716000 

20000 

26000 

533000 

533000 

0 

0 

%  OBLlG  =  100.0 

OIVISION 

IS  ESP 

TECH 

AREA  IS  POLLUTION 

4225 

350000 

120000 

120000 

0 

0  0 

230000 

230000 

%  oblig 

e  100.0 

DIVISION 

IS  ESP 

TECH 

AREA  IS  POLLUTION 

4263 

329000 

304000 

304000 

25000 

25900 

0 

OO 

*  OBUG 

-  100.0 

DIVISION 

IS  ESP 

TECH 

AREA  IS  LAP 

4281 

1345000 

S72000 

572000 

0 

0 

773000 

7  73000 

%  OBLlG 

«  100.0 

DIVISION 

IS  ESP 

TECH 

AREA  IS  ENERGY 

4285 

420000 

285000 

285000 

0 

0  0 

0 

0 

%  OBLlG 

*  100.0 

DIVISION 

IS  ESP 

TECH 

AREA  IS  SAFETY 

42BB 

043000 

633000 

633000 

0 

0  0 

10000 

10000 

%  oblig 

*  100.0 

DIVISION 

IS  ESP 

TECH 

AREA  IS  SAFETY 

4291 

235000 

155000 

155000 

BOOOO 

80000 

0 

0 

%  OBLlG 

*  100.0 

DIVISION 

IS  ESP 

TECH 

AREA  IS  SAFETY 

4309 

048000 

384000 

384000 

0 

0  0 

464000 

464000 

%  OBLIG 

»  100.0 

DIVISION 

IS  ESP 

TECH 

AREA  IS  PROP^EXPL 

4310 

483000 

189000 

IB9000 

0 

0  0 

294000 

294000 

%  08LIG 

e  100.0 

DIVISION 

IS  ESP 

TECH 

AREA  IS  PROP*EXPL 

4312 

261000 

80000 

80000 

0 

0  0 

181000 

181000 

%  OBLlG 

*  100.0 

DIVISION 

IS  ESP 

TECH 

AREA  Is  LAP 

4322 

609000 

410000 

410000 

0 

0  0 

199000 

199000 

%  OBLlG 

*  100.0 

DIVISION 

IS  ASO 

TECH 

AREA  IS  mPTS 

4332 

83000 

5000 

5000 

78000 

78400 

0 

0 

4  OBLlG 

*  100.0 

DIVISION 

IS  NSD 

TECH 

AREA  IS  MPTS 

4335 

411000 

111000 

111000 

300000 

300900 

0 

0 

%  OBLIG 

*  100.0 

DIVISION 

IS  NSD 

TECH 

AREA  IS  MPTS 

4341 

742000 

136000 

136000 

0 

0  0 

606000 

606000 

%  OBLlG 

*  100  0 

DIVISION 

IS  ESP 

TECH 

AREA  IS  PROP^EXPL 

"4444 

355100 

295000 

295000 

37000 

0  4/30/80 

23100 

23100 

4  OBLIG 

*  89.6 

01  VISION 

IS  HSO 

TECH 

AREA  IS  mPTS 

4460 

236000 

122000 

122000 

0 

0  0 

114000 

1U000 

%  OBLIG 

‘  100.0 

DIVISION 

IS  ESP 

TECH 

AREA  IS  PROP*EXPL 

4462 

328000 

132000 

132000 

0 

0  0 

396000 

396000 

4  OBLlG 

*  100.0 

01 vi Sion 

IS  ESP 

TECH 

AREA  IS  PROP*EXPL 

4466  461000 

%  0BL1G  ■  100.0 

371000 

DIVISION 

371000 

IS  ESP 

90000 

TECH 

9OUO0 

AREA  IS  PROP*EXPL 

0 

0  0 

0 

0 

4469  1150000 

_  %  X>B LlG  ?  100.0 

279000 

DIVISION 

279000 

IS  ESP 

671000 

TECH 

871000 

AREA  IS  LAP 

0 

0  0 

0 

0 

4474  175000 

%  OBLlG  *  100.0 

75000 

DIVISION 

75000 

IS  ESP 

0 

TECH 

0  0 

AREA  is  energy 

100000 

100000 

0 

00 

4496  1147000 

%  OSLlG  »  100.0 

88000 

DIVISION 

88000 

IS  MSD 

4000 

TECH 

4000 

AREA  IS  LAP 

1055000 

1055000 

0 

0 

4508  357000 

%  0BL1G  “  100.0 

68000 

DIVISION 

68000 

IS  ESP 

0 

TECH 

0  0 

area  is  prop*expl 

289000 

289000 

0 

0 

6553  95000 

%  OBLlG  *  100.0 

67000 

DIVISION 

67000 

IS  MSO 

28000 

TECH 

28000 

AREA  IS  MPTS 

0 

0  0 

0 

0 

6634  942000 

%  OBLlG  *  44.6 

242000 

DIVISION 

242000 

IS  MSD 

300000 

TECH 

0  S/30/80 

AREA  IS  MPTS 

0 

0  0 

0 

0 

668?  170000 

%  O0LIG  •  100.0 

170000 

DIVISION 

170000 

IS  MSD 

0 

TECH 

0  0 

AREA  IS  MPTS 

0 

0  0 

0 

0 

6683  146000 

%  OBLlG  *  100.0 

146000 

DIVISION 

146000 

IS  MSD 

0 

TECH 

0 

AREA  IS  mPTS 

0 

0 

0 

0 

6716  306000 

1  OBLlG  *  100.0 

36000 

DIVISION 

36000 

IS  MSD 

270000 

TECH 

270000  0 
area  is  mpts 

0 

0  0 

0 

0 

6736  256000 

%  OBLlG  !!  100.0 

81000 

01 V I  SION 

81000 

IS  MSO 

175000 

TECH 

175000 

AREA  IS  MPTS 

0 

0  0 

0 

0 

6738  181000 

%  OBLlG  ft  100.0 

132000 

DIVISION 

132000 

IS  MSD 

49000 

TECH 

49000  0 

AREA  IS  MPTS 

0 

0  0 

0 

0 

TOTALS  22139100 

10S10000 

10510000 

S 1 06000  4126500 

6288100 

6288100 

235000 

235000 

DIVISIONS 

ASO 

NED 

ESP 

MSO 

COMM  OBLlG 

%08LIG 

COMM 

OBLlG  %U8lIG  COMM 

OBLlG 

60BLIG 

COMM 

OBLlG 

!>OBL!G 

410Q00  410000  100. 

0 

0 

0  -I  8019000 

6019000 

100.0 

2081000 

2081000 

100.0 

IN  HOUSE 

199000  199000  100. 

0 

0 

0  -I  4970000 

4970000 

100.0 

1119100 

1119100 

100.0 

GQCO 

0 

0 

I 

0 

0  -1  1671000 

1366000 

81.7 

3435000 

2760500 

60.4 

CONTRACTS 

0 

0 

-1 

0 

0 

-1 

135000 

135000 

100.0 

iOOOOO 

100000 

100.0 

OGA 

609000 

609000 

100.0 

0 

0 

"I 

14795000 

14490000 

97.9 

6/35100 

6060600 

90.0 

TOTAL 

TECH  AREAS 

IN  HOUSE 

CONTRACTS 

GOCO 

OGA 

COMM 

OBLIG 

ftOBLIG 

COMM  08L1G  ftOBLIG  < 

COMM  OBLIG  ftOBLIG 

>  COMM 

OBLIG 

ftOBLIG 

3967000 

3967000 

100.0 

1485000 

1180000 

79.5 

1991000 

1991000 

100.0 

0 

0 

-1 

LAP 

1996000 

1996000 

100.0 

3431000 

2756500 

80.3 

222100 

222100 

100.0 

100000 

100000 

100.0 

MPTS 

932000 

20000 

2.1 

20000 

20000 

100.0 

768000 

788000 

ioo.o 

0 

0 

-I 

POLLUTION 

1073000 

1073000 

100.0 

80000 

80000 

100.0 

10000 

10000 

100.0 

135000 

135000 

100.0 

SAFETY 

1895000 

1895000 

100.0 

90000 

90000 

100.0 

2404000 

2404000 

100.0 

0 

0 

-I 

PROP^EXP 

0 

0 

-1 

0 

0 

•I 

0 

0 

-I 

0 

0 

-I 

FUZE 

697000 

647000 

100.0 

0 

0 

-1 

873000 

873000 

100.0 

0 

0 

-I 

ENERGY 

TOlAL  *  OBLIG.*  95.6  TOTAL  S  OBLIG.  21159600 

TOTAL  ft  08L1G 

CONTpACT *  80.8 

GOCO  *100.0 
OGA  *  100.0 


TOTAL  *  TO  B£  O0L1GATEO  8Y 


- - 

t  l  £  r  ■  r3  ^ 

i 

MONTH 

CONTRACT 

GOCO 

OGA 

TOTAL 

It 

JAN 

• 

0 

0 

1  4 

9 

-/!• - 

i 

0 

0 

9 

• 

MAR 

0 

• 

0 

0 

_A«L 

-  37000 

0 

0 

37000 

MAY 

300000 

0 

0 

300000 

_  -JUNE. 

0 

0 

0 

JULY 

0 

0 

0 

0 

_ AUG _ 

_  .  0 

0 

0 

0 

SEPT 

305000 

"  o“ 

0 

305000 ' 

-OCT _ 

0 

0 

0 

0 

NOV 

0 

0 

0 

0 

DEC  — 

0 

0 

0 

0 

•••••  A 

POINT  SPECIFIED  IN  A 

CALL  TO  PLOT  LIES  OUTSIDt  THE  PLOTTING  AREA.  PEN  MOVEMENT  TERMINATED  AT  BOUNOART 

TOTAL  %  TO 

BE  CARRICO  OVER 

TO  FT  BOX 

* 

• 

— 

— 

MONTH 

CONTRACT 

GOCO 

OGA 

TOTAL 

- 

JAN 

0 

• 

0 

0 

FEB 

0 

0 

0 

0 

_ NM- 

9 

0 

0 

0 

APR 

0 

0 

0 

0 

_ MAT _ 

_  0 

0 

0 

0 

JUNE 

0 

0 

0 

0 

_ JUUL_ 

_  0 

0 

0 

0 

AUG 

0 

0 

0 

0 

_ SEPJL 

_ _ 0  - 

0 

0 

0 

• 

OCT 

0 

0 

0 

0 

_ NOV  _ , 

_  0 

• 

0 

0 

DEC 

0 

0 

0 

0 

141 

fy  rohmt  program 


PROJ  TOTAL  AWT H 

IN  HOUSE 

CONTRACT 

GOCO 

OGA 

COMM 

OBILG 

COMM 

08L1G  OATE 

COMM 

OBLlG  OATE 

COMM 

OBLlG  OATE 

4000  250000 

%  08LIG  8  100.0 

230000 

01 V I  SION 

230000 

IS  ESP 

0 

TECH 

AREA 

0  0 

IS  lap 

20000 

20000 

0 

0 

0 

4033  153000 

%  OBLlG  8  100.0 

153000 

DIVISION 

I 53000 

IS  ESP 

0 

tech 

area 

0 

IS  PROP.EXPL 

0 

0 

0 

0 

4037  236000 

%  08L I G  *  100.0 

30000 

DIVISION 

30000 

IS  ESP 

0 

TECH 

AREA 

0  0 

IS  PROP.EXPL 

206000 

206000 

0 

0 

4061  260000 

%  08L1G  8  100.0 

63000 

01  VISION 

63000 

IS  ESP 

0 

TECH 

AREA 

00 
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